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<110> Rikihisa, Yasuko 
Ohasi, Norio 



<120> Outer Membrane Protein of Ehrlichia Canis and Ehrlichia 
Chaff eensis 

<130> 22727/04021 

<140> 09/314,701 ' 
<141> 1999-05-19 

<160> 66 ■ * •• • 

<170> Patent In Ver. 2.0 • . 

<210> 1 
<211> 846 
<212> DNA 

<213> Ehrlichia chaffeensis 

<220> 

<221> CDS 

<222> (1) . . (846) 

<400> 1 

atg aat tac aaa aaa gtt ttc ata aca agt gca ttg ata tea tta ata . 48 

Met Asn Tyr Lys Lys Val Phe lie Thr Ser Ala Leu lie Ser Leu lie 

• - 1- - - -5. - . - ^ ■ . 10 . _ 15 

tct tct eta cct gga gta tea ttt tec gac cca gca ggt agt ggt att 96 
.Ser Ser Leu Pro Gly Val Ser Phe Ser Asp Pro Ala Gly Ser Gly lie 
20. 25 30 

aac ggt aat ttc tac ate. agt gga aaa tae atg cca agt get teg eat- 144 
Asn Gly Asn Phe Tyr lie Ser Gly Lys Tyr Met Pro Ser Ala Ser His 
35 40 45 

ttt gga gta ttc tct get aag gaa gaa aga aat aca aca gtt gga gtg 192 
Phe Gly Vai Phe Ser Ala Lys Glu Glu Arg Asn Thr Thr Val Gly Val 

50 55 60 . 

ttt gga ctg aag caa aat tgg gac gga age gca ata tec aac tee tee 240 
Phe Gly Leu Lys Gin Asn Trp Asp Gly Ser Ala lie Ser Asn Ser Ser 
65 70 . 75 80 

cca aac gat gta ttc act gte tea aat tat tea ttt aaa tat gaa aac 288 



1 



Pro Asn Asp Val Phe Thr Val Ser Asn Tyr Ser Phe Lys' Tyr Glu Asn 
85 90 95 

aac ccg ttt tta ggt ttt gca gga get att ggt tac tea atg gat ggt 336 

Asn Pro Phe Leu Gly Phe Ala Gly Ala lie Gly Tyr Ser Met Asp Gly 

100 . . 105 110 

cca aga ata gag ctt gaa gta tct tat-,gaa,aea ttt gat gta aaa aat 384 

Pro Arg lie Glu Leu Glu Val Ser Tyr Glu Thr Phe Asp Val Lys Asn 

115 120 125 

caa ggt aac aat tat aag aat gaa gca cat aga tat tgt get eta tec 432 

Gin Gly Asn Asn Tyr Lys Asn Glu Ala His Arg Tyr Cys Ala Leu Ser 

130 135 140 

cat aac tca gca gca gae atg agt agt gca agt aat aat ttt gtc.ttt . .480 

His Asn Ser Ala Ala Asp Met Ser Ser Ala Ser Asn Asn Phe Val Phe 

145 150 • 155 160 

eta aaa aat gaa gga tta ctt gac ata tea ttt atg ctg aac gca tgc 528 

Leu Lys Asn Glu Gly Leu Leu Asp lie Ser Phe Met Leu Asn Ala Cys 

• 165. 170 175 

tat gac gta gta ggc gaa gge ata ect ttt tct cct tat ata tgc gca 576 

Tyr Asp Val Val Gly Glu Gly lie Pro Phe Ser Pro Tyr He Cys Ala 

180 ,185 190 

ggt ate ggt act gat tta gta tec atg .ttt gaa get aca aat cct aaa 624 

Gly He Gly Thr Asp Leu Val Ser Met Phe Glu Ala Thr Asn Pro Lys 

^ ■ ~ ■ 195 - ^ - - 200 - - ' - 205 . , 



att tct tac caa' gga aag tta ggt tta age tac tct ata age cca gaa 672 

He Ser Tyr Gin Gly Lys Leu Gly Leu Ser Tyr Ser He Ser Pro Glu 

210 . . 215 ; _ 220 . . 

get tct gtg ttt att ggt ggg cac ttt cat aag gta tta ggg aac gaa 720 

Ala Ser Val Phe He Gly Gly His Phe His Lys Val Leu Gly Asn Glu 

225 230 . 235 240 

ttt aga gat att cct act . ata ; ata cct act gga tea aca ctt gca gga 768 

Phe Arg Asp He Pro Thr He He Pro Thr Gly Ser Thr Leu Ala Gly 

245 250 255 

aaa gga aac tac ect gca ata gta ata ctg gat gta tgc cac ttt gga 816 

Lys Gly Asn Tyr Pro Ala lie Val He Leu Asp Val Cys His Phe Gly 

260 265 270 

ata gaa ctt gga gga -agg ttt get ttc taa 84 6 



2 



lie Glu Leu Gly Gly Arg Phe Ala Phe 
275 280 



<210> 2 . 

<211> 281 

<212> PRT 

<213> Ehrlichia chaf feensis 

<400> 2 ■ 

Met Asn Tyr Lys Lys Val Phe lie Hhf Ser Ala Leu *Ile Ser Leu lie 
1 5 10 15 

Ser Ser Leu Pro Gly Val Ser Phe Ser Asp Pro Ala Gly Ser Gly lie 
20 25 .30 

Asn Gly Asn Phe Tyr lie Ser Gly Lys Tyr Met Pro Ser Ala Ser His 
35 40 45 ■ 

Phe Gly Val Phe Ser Ala Lys Glu Glu Arg. Asn ihr Thr Val Gly Val 

50 , 55 . 60 ■ . 

Phe Gly Leu Lys Gin Asn Trp Asp Gly Ser Ala lie Ser Asn Ser Ser 
65 70 75 80 

Pro Asn Asp Val Phe Thr Val Ser Asn Tyr Ser Phe Lys Tyr Glu Asn 
85 90 . -95 

Asn Pro Phe Leu Gly Phe Ala Gly Ala lie Gly Tyr Ser Met Asp Gly 

■ - 100- - 105 _ _ .110 

Pro Arg lie Glu Leu Glu Val Ser Tyr Glu Thr. Phe Asp Val Lys Asn 
115 120* ,125 ' ' 

Gin Gly Asn Asn Tyr Lys Asn Glu Ala His 'Arg Tyr ~Cys Ala Leu Ser " 
130 135 140 

His Asn Ser Ala Ala Asp Met Ser Ser Ala Ser Asn Asn Phe Val Phe 
145 150 155 160 

Leu Lys Asn Glu Gly Leu Leu Asp lie Ser Phe Met Leu Asn Ala Cys 
165 170 175 

Tyr Asp Val Val Gly Glu Gly lie Pro Phe Ser Pro Tyr lie Cys Ala. 
180 185 * 190 

Gly lie Gly Thr Asp Leu Val Ser Met Phe Glu Ala Thr Asn Pro Lys 
195 200 205 



3 



lie Ser Tyr Gin Gly Lys Leu Gly Leu Ser Tyr Ser lie Ser Pro Glu 
210 215 220 

Ala Ser Val Phe lie Gly Gly His Phe His Lys Val Leu Gly Asn Glu 
225 230 235 240 

Phe Arg Asp lie Pro Thr lie lie Pro.Thr Gly Ser Thr Leu Ala Gly 
245 250 255 

Lys Gly Asn Tyr ' Pro Ala lie Val lie Leu Asp Val Cys His Phe Gly 

260 265 .270 

He Glu Leu Gly Gly Arg Phe Ala Phe 
275 . 280 



<210> 3 
<211> 852 . 

<212> DNA . • , 

<213> Ehrlichia chaffeensis 

<220> . 

<221> CDS 

<222> (1) , . (852) 

<400> 3 * ' 

atg aat tac aag aaa att ttt gta age agt gca tta att tea tta atg 48 
Met Asn Tyr Lys Lys He Phe Val Ser Ser Ala Leu He Ser Leu Met 

4 - - . .. .. 5 . . _•. . .10 . 15 



tea ate tta cct tae caa tet ttt gca gat cot gta act tea aat gat 96 
Ser lie Leu Pro Tyr Gin Ser Phe Ala Asp Pro Val Thr Ser Asn Asp. 
20 25 30 



aca gga ate aae gac age aga gaa ggc tte tae att agt gta aag tat 144 

Thr Gly He Asn Asp Ser Arg Glu Gly Phe Tyr He Ser Val Lys Tyr 
35 40 45 

aat cea age ata tea eac tte aga aaa ttc tea get gaa gaa get ccc 192 

Asn Pro Ser lie Ser His Phe Arg Lys Phe Ser Ala Glii Glu Ala' Pird 
'50 55 ■ . 60 

ate aat gga aat act tct ate act aaa aag gtt ttc ggg ctg aaa aaa 240 

He Asn Gly Asn Thr Ser He Thr Lys Lys Val. Phe Gly Leu Lys Lys 
65 70 75 ' 80 

gac gga gat ata gca caa tct gcg aat ttt aac agg aca gat* cca gee 288 



4 



Asp Gly Asp lie Ala Gin Ser Ala Asn Phe Asn Arg Thr Asp Pro Ala 
85 . 90 95 

etc gag ttt cag aat aac eta ata tea gga ttc tea gga agfatt gat 
Leu Glu Phe Gin Asn Asn Leu lie Ser Gly Phe Ser Gly Ser He Glv 
100 105 no 

tat get atg gat ggg eca aga ata gaa'xtt gaa get gca tac caa aaa 
Tyr Ala Met Asp Gly Pro Arg lie Glu Leu Glu Ala Ala Tyr Gin Lys 
115 120 • 

ttt gat gca aaa aat cct gae aac aat gac act aat age ggt gac tae 
Phe Asp Ala Lys Asn Pro Asp Asn Asn Asp Thr Ash Ser Gly Asp Tyr 
130 135 



tat aaa tac ttt gga eta tet egt gaa gac gca ata gca gat aag aaa 
• Tyr Lys Tyr Phe Gly Leu Ser Arg Glu Asp Ala lie Ala Asp Lys Lys 

145 150 ICC 

155 160 

tat gtt gtc ett -aaa aat gaa ggc ate act ttt atg tea tta atg gtt 
Tyr Val Val Leu Lys Asn Glu Gly He Thr Phe Met Ser Leu Met Val 
165 170 175 

aac act tge tat gac att aca get gaa gga gta cct ttc ata ccg tat 
Asn Thr Cys Tyr Asp He Thr Ala Glu Gly Val Pro Phe He Pro Tyr 
180 185 . 190. 

gca tgt gca ggt gta gga gca gac ett ata aac gta ttt aag gat ttt 
Ala Cys Ala Gly Val Gly Ala Asp Leu He Asn Val Phe Lys Asp Phe 
■ - ^ • 200- •• 205 

aat tta aaa ttc tea tac caa ggg aaa ata ggt att age tat eca ate 
Asn Leu Lys Phe Ser Tyr Gin Gly Lys He Gly He Ser Tyr Pro He 

- • 215 . . 220 . 

aca eca gaa gtt tec get ttt att gga gga tac tac cac gga gtt ata 
Thr Pro Glu Val Ser Ala Phe He Gly Gly Tyr Tyr His Gly Val . He 



230 235 



240 



336 



384 



432 



480 



528 



576 



624 



672 



720 



Gl ! T T ^^"^ ^" 5*^^ gta tta gaa 768 

Gly Asn Asn Phe Asn Lys He Pro Val He Thr Pro Val Val Leu Glu 

245 250 255 



gga get cct caa aca aca tet geg eta gta act att gac act gga tac 
Gly Ala Pro Gin Thr Thr Ser Ala Leu Val Thr He Asp Thr Gly Tyr 
260 265 



270 



ttt ggc gga gaa gtt gga gta agg ttc acc ttc tag 



816 



852 
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?he Gly Gly Glu Val Gly Val Arg Phe Thr Phe 
275 280 



<210> 4 

<211> 283 

<212> PRT 

<213> Ehrlichia chaff eensis , . 

<400> 4 

Met Asn Tyr Lys Lys lie Phe Val Ser Ser Ala Leu lie Ser Leu Met 
1 . ' 5 10 '15 

Ser lie Leu Pro Tyr Gin Ser Phe Ala Asp Pro Val Thr Ser Asn Asp 
20 -25 30 

Thr Gly lie Asn Asp Ser Arg Glu Gly Phe Tyr lie Ser Val Lys Tyr 
/ 35 40 ' . 45 

Asn Pro Ser lie Ser His Phe Arg Lys Phe Ser Ala Glu Glu Ala Pro 
50 55 .60 

lie Asn Gly Asn Thr Ser lie Thr Lys Lys Val Phe Gly Leu Lys Lys 
65 70 75 80 

Asp Gly Asp lie Ala Gin Ser Ala Asn Phe Asn Arg Thr Asp Pro Ala 
85 ' .90 95 

Leu Glu Phe Gin Asn Asn Leu lie Ser Gly Phe Ser Gly Ser lie Gly 
100 105 110 

Tyr Ala Met Asp Gly Pro Arg lie Glu Leu Glu Ala Ala Tyr Gin Lys 
115 120 125 

Phe -Asp Ala Lys Asn- Pro Asp Asn Asn Asp Thr Asn Ser Gly Asp Tyr 
130 135 140 

Tyr Lys Tyr Phe Gly Leu Ser Arg Glu Asp Ala lie Ala Asp Lys Lys 
145 > 150 155 160 

Tyr Val Val Leu Lys Asn Glu Gly He Thr Phe Met Ser Leu Met Val 
165 170 175 

Asn Thr Cys Tyr Asp He Thr Ala Glu Gly Val Pro Phe He Pro Tyr 
180 185 190 



Ala Cys Ala Gly Val Gly Ala Asp Leu He Asn ^Val Phe Lys Asp Phe 
195 200 205 



Asn Leu Lys Phe Ser Tyr Gln.Gly Lys He Gly He Ser Tyr Pro lie 
210 215 - 220 



Thr Pro Glu Val Ser Ala Phe He Gly Gly Tyr Tyr His Gly Val He 
225 230 235 - 240 

Gly Asn Asn Phe Asn Lys lie Pro Val He Thr Pro Val Val Leu Glu 
245 250 255 

Gly. Ala Pro Gin Thr Thr Ser- Ala Leu Val Thr He Asp Thr Gly Tyr 
\ 260 265 270 

Phe Gly Gly Glu Val Gly Val Arg Phe Thr Phe * ' 

275 280 



<210> 5 . . 

<211> 843 , 

<212> DNA 

<213> Ehrlichia chaffeensis 

<220> - 

<221> CDS 

<222> (1) . . (843) 

<400> 5 

atg aac tgc aaa aaa ttt ttt ata aca act gca ttg gca ttg cca atg 
Met Asn Cys Lys Lys Phe Phe He Thr Thr Ala Leu Ala Leu Pro Met 

--1-- ----- 5 , _ 15 

tct ttc tta cct gga ata tta ctt tct gaa cca gta caa gat gac agt 
Ser Phe Leu Pro Gly He Leu Leu Ser Glu Pro Val Gin Asp Asp" Ser 
20 25 30 

gtg agt ggc aat ttc tat att agt ggc aag tac atg cca agt get tct 
Val Ser Gly Asn Phe Tyr He Ser Gly Lys Tyr Met Pro Ser Ala Ser 
35 40 . 45 

cat ttt gga gtt ttc tct gcc aaa gaa gaa aaa aat cct act gtc gcg 
His Phe Gly Val Phe Ser Ala Lys Glu Glu Lys Asn Pro Thr Val Ala 
50 55 60 

ttg tat ggt ttg aaa caa gat tgg aac ggt gtt agt get tea agt cat 
Leu Tyr Gly Leu Lys Gin Asp Trp Asn Gly Val Ser Ala Ser Ser, His 
65 ' ' 70 75 80 



get gat gcg gac ttt aat aac aaa ggt tat tct ttt aaa tac gaa aac 



Ala Asp Ala Asp Phe Asn Asn Lys Gly Tyr Ser Phe Lys Tyr Glu Asn 
85 . 90 . 95 



aat cca ttt eta ggt ttt gca gga get att ggt tat tea atg ggt ggt 336 

Asn Pro Phe Leu Gly Phe Ala Gly Ala He Gly Tyr Ser Met .Gly Gly 

JOO 105 110 

cea aga ata gag- ttt gaa gtg tec tat gaa aca ttf gac gtg aaa aat 384 

Pro Arg lie Glu Phe Glu Val Ser Tyr -Glu Thr Phe Asp Val Lys Asn 

115 120 125 

eaa ggt ggt aat' tae aaa aat gat get eac aga tae tgt gee tta gat 432. 

Gin Gly Gly Asn Tyr Lys Asn Asp Ala His Arg Tyr Cys Ala Leu Asp 

130 : ' - 135 140 

egt aaa gea age age act aat gee aca get agt eac tae gtg eta eta 480 

Arg Lys Ala Ser Ser Thr Asn Ala' Thr Ala Ser His Tyr Val Leu Leu 
145 150 155 . 160 

aaa aat gaa gga eta ctt gat ata tea ett atg ttg aat .gea tge tat 528 

Lys Asn Glu Gly Leu Leu Asp He Ser Leu Met Leu Asn Ala. Cys Tyr 

165 • , 170 . , 175 

gae gta gta agt gaa gga ata cet tte tet cet tae ata tgt gea ggt 57 6 

Asp Val Val Ser Glu Gly He Pro Phe Ser Pro Tyr He Cys Ala Gly 

180 185 " 190 ' 

gtt ggt aec gat tta ata tee atg ttt gaa get ata aae cet aaa att 624 

Val Gly Thr Asp Leu He Ser Met Phe Glu Ala He Asn Pro Lys He 

195 200 205 

tet tat eaa gga aag tta ggt ttg agt tae" tet ata aae cea gaa get 672' 

Ser Tyr Gin Gly Lys. Leu Gly Leu Ser Tyr Ser He Asn Pro Glu Ala 

210 215 220 

tet gte ttt gtt ggt gga eat ttt eat aaa gtt gea ggt aat gaa tte -720 

Ser Val Phe Val Gly Gly His Phe His Lys Val Ala Gly Asn Glu Phe 
225 230 . 235 240 

agg gae att tet act ctt aaa geg ttt get aca cea tea tet gca get 768 

Arg Asp He Ser Thr Leu Lys Ala Phe Ala Thr Pro Ser Ser Ala Ala 
245 • 250 255 

act cea gae tta gca aea gta aca etg agt gtg tgt eac ttt gga gta 816 

Thr Pro Asp Leu Ala Thr Val Thr Leu Ser Val Cys His Phe Gly Val 

260 265 ' 270 

gaa ctt gga gga aga ttt aac tte taa 843 
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Glu Leu Gly Gly Arg Phe Asn Phe 
275 280 



<210> 6 . 
•.<211> 280 
<212> PRT 

<213> Ehrlichia chaff eensis \ 
<400> 6 ' ' . - . 

Met Asn Cys Lys Lys Phe Phe He Thr Thr Ala Leu Ala Leu Pro Met 
1^ -5 10. . . 15 

Ser Phe Leu Pro Gly He Leu Leu Ser Glu Pro Val Gin Asp Asp Ser 
• . 20 ■ 25 30 

Val Ser Gly Asn Phe Tyr lie Ser Gly Lys Tyr Met Pro Ser Ala Ser 
35 .40 45 ' 

His Phe Gly Val Phe Ser Ala Lys Glu Glu Lys Asn Pro Thir Val Ala 
. 50 • . 55 60 

Leu Tyr Gly Leu Lys Gin Asp Trp Asn Gly Val Ser Ala Ser Ser His 
65 70 75 . 80 

Ala Asp Ala Asp Phe Asn Asn Lys Gly Tyr Ser Phe Lys Tyr. Glu Asn 
.85 90 95 

Asn Pro Phe Leu Gly Phe Ala Gly Ala lie Gly Tyr Ser Met Gly Gly 

— - 1-00 - — -105 ' - . - -ii-a ^ ' ^- . 

iPro Arg lie Glu Phe Glu Val Ser Tyr Glu Thr Phe Asp Val Lys Asn 
115 120 . 125 

Gin Gly Gly Asn Tyr Lys Asn Asp Ala His Arg Tyr Cys Ala Leu Asp' 
130 135 140 

Arg Lys Ala Ser Ser Thr Asn Ala Thr Ala Ser His Tyr Val Leu Leu 
145 150 • 155 160 

Lys Asn Glu Gly Leu Leu Asp He Ser Leu Met Leu Asn Ala Cys Tyr 
165 .170 175 

Asp' Val Val Ser Glu Gly He Pro Phe Ser Pro Tyr He Cys Ala Gly 
180 .185 190 

Val Gly Thr Asp Leu He Ser Met Phe Glu Ala He Asn Pro Lys He 
195 200 205 
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Ser Tyr Gin Gly Lys Leu Gly . Leu Ser Tyr Ser lie Asn Pro Glu Ala 
210 215 220 



Ser Val Phe Val Gly Giy His Phe 
225 230 

Arg Asp lie Ser Thr Leu Lys Ala 
245^ 

Thr Pro Asp Leu Ala Thr Val Thr 
260 

Glu Leu Gly Gly Arg Phe Asn Phe 
275 280 



His Lys Val Ala Gly Asn Glu- Phe 
235 240 

Phe Ala Thr Pro Ser Ser Ala Ala 
.^250 255 

Leu Ser Val Cys His Phe Gly Val 
2 65 270 



<210>.7 

<211> 861 , - ... 

<212> DNA 

<213> Ehrlichia chaff eensis 

<220> ■ • ' . 

<221> CDS 

<222> (1) . . (861) 

<400> 7 . . • 

atg aac tgc gaa aaa ttt ttt ata aca act gca tta aca tta eta atg 

Met Asn Cys Glu Lys Phe Phe lie Thr Thr Ala Leii Thr Leu Leu Met 
1 5 ' .10 15 

tec ttc tta cct gga ata tea ett tet .gat cca gta cag gat gac aac 
Ser Phe Leu Pro Gly lie Ser Leu Ser Asp Pro Val Gin Asp Asp Asn 
20 25 30 . 

att agt ggt aat ttc tac ate agt gga aag tat atg cca age . get teg 
lie Ser Gly Asn Phe Tyr lie Ser Gly Lys Tyr Met Pro Ser Ala Ser 
35 40 .45 

eat ttt gga gtt ttt tet gee aag gaa gaa aga aat aca aca gtt gga 
His Phe Gly Val Phe Ser Ala Lys Glu Glu Arg Asn Thr Thr .Val Gly 
50 55 60 

gta ttt gga ata gag caa gat tgg gat aga tgt gta ata tet aga ace 
Val Phe Gly He Glu Gin Asp Trp Asp Arg Cys Val He Ser Arg Thr 
65 70 75 80 



act tta age gat ata ttc ace gtt cca aat tat tea ttt aag tat gaa 

10 



Thr Leu Ser Asp lie Phe Thr Val Pro Asn Tyr Ser Phe Lys Tyr Glu 
85 90 ' . 95 



aat aat eta ttt tea gga' ttt gca gga get att ggc tae tea atg gat 336 
Asn Asn Leu Phe Ser Gly Phe Ala Gly Ala lie Gly Tyr Ser Met Asp 
100 ■ 105 110 

ggc cca aga ata gag ctt gaa gta tct. tat gaa gca ttc gat gtt aaa 384 
Gly Pro.Arg lie Glu Leu Glu Val Ser Tyr Glu Ala Phe Asp Val Lys 
115 120 . - 125 

aat caa ggt aac aat tat aag aac gaa gca cat aga tat tat get ctg 432 
Asn Gin Gly Asn Asn Tyr Lys Asn Glu Ala His Arg Tyr Tyr Ala Leu 

130 135 . 140 ' ' • 

tec cat ctt etc ggc aca gag aca cag ata gat ggt gca ggc. agt gcg 480 
Ser His Leu Leu Gly Thr Glu Thr Gin lie Asp Gly Ala Gly Ser Ala 
145 150 .155 160 

tct gtc ttt eta ata aat gaa gga .eta ctt gat aaa tea ttt atg ctg 528 
Ser Val Phe Leu lie Asn Glu Gly Leu Leu Asp Lys Ser Phe Met Leu 
165 170 175. 

aac gca tgt tat gat gta ata agt gaa ggc ata cct ttt tct cet tat .57 6 
Asn Ala Cys Tyr Asp Val lie Ser Glu Gly lie Pro Phe Ser Pro Tyr 
180 185 - 190 

ata tgt gca ggt att ggt att gat tta gta tec atg .ttt gaa get ata « 624 
lie Cys Ala Gly lie Gly lie Asp Leu Val Ser Met Phe Glu Ala lie 
195 200 ^ _ 205 

aat cct aaa att tct tat caa gga aaa tta ggc tta agt tae cct ata 672 
Asn Pro Lys lie Ser Tyr Gin Gly Lys Leu Gly Leu Ser Tyr Pro lie 
210 215 220, 

age cca gaa get tct gtg ttt att ggt gga eat ttt cat aag gtg ata 720 
Ser Pro Glu Ala Ser Val Phe He Gly Gly His Phe His Lys Val lie 

225 230 . 235 " 240' 

gga aac gaa ttt aga gat att cct act atg ata cct agt gaa tea gcg 768 
Gly Asn Glu Phe Arg Asp He Pro Thr Met lie Pro Ser Glu Ser Ala 
245 250 255 ' 

ctt gca gga aaa gga aac tae cct gca ata gta aca ctg gae gtg ttc 816 
Leu Ala Gly Lys Gly Asn Tyr Pro Ala He Val Thr Leu Asp Val Phe 
260 265 270 

tae ttt ggc ata gaa ctt gga gga agg ttt aac ttc caa ctt tga 861 
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T«yr Phe Gly lie Glu Leu Gly Gly Arg Phe Asn Phe Gin Leu 
275 . * 280 285 



<210> 8 - 
<211> 286 
<212> PRT 

<213> Ehrlichia chaffeehsis 
<400> 8 

Met Asn Cys Glu Lys Phe Phe lie Thr'.Thr Ala Leu Thr Leu Leu Met 
. 1 5 ■ 10 15 

Ser Phe Leu Pro Gly lie Ser Leu Ser Asp Pro Val Gin Asp Asp Asri 
20 . ' 25 . 30 

lie Ser Gly Asn Phe Tyr lie Ser Gly Lys Tyr Met Pro Ser Ala Ser 
35 40 45 

His Phe Gly Val Phe Ser Ala Lys Glu Glu Arg Asn Thr Thr Val Gly 
50 55 60 

Val Phe Gly lie Glu Gin Asp Trp Asp Arg Cys Val lie Ser Arg Thr 
65 - 70 75 . 80 

Thr Leu Ser Asp lie Phe Thr Val Pro Asn Tyr Ser Phe Lys Tyr Glu 
85 ; 90 95 

Asn Asn Leu Phe Ser Gly Phe Ala Gly Ala lie Gly Tyr Ser Met Asp 
100 " 105 " 110 

Gly Pro Arg lie Glu Leu' Glu Val Ser Tyr Glu Ala Phe Asp Val Lys 
115 120- 125 

Asn Gin- Gly- Asn Asn-. Tyr Lys Asn^Glu.Ala. His. Arg Tyr Tyr, Ala. Leu. 
130 135 140 

Ser His Leu Leu Gly Thr Glu Thr Gin He Asp Gly Ala Gly Ser Ala 
145 150 155 160 

Ser Val Phe Leu He Asn Glu Gly Leu Leu Asp Lys Ser Phe Met Leu - 
165 170 175 

Asn Ala Cys Tyr Asp Val He Ser Glu Gly He Pro Phe Ser Pro Tyr 

180 185 ' ' 190. 

He Cys Ala Gly He Gly He Asp Leu Val Ser Met Phe Glu Ala He 
195 200 205 
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Asn Pro Lys lie Ser Tyr Gin Gly Lys Leu Gly Leu Ser Tyr Pro He 
210 215 220 

Ser Pro Glu Ala Ser Val Phe lie Gly Gly His Phe His Lys Val lie 
225 230 -235 240 

Gly Asn Glu Phe Arg Asp He Pro Thr Met He Pro Ser Glu Ser Ala 
245 250 255 

Leu Ala Gly Lys Gly Asn Tyr Pro Ala He Val Thr Leu Asp Val Phe 
260 265 270 . 

Tyr Phe Gly He Glu Leu Gly Gly Arg Phe Asn Phe Gin Leu 
275 * 280 285 



<210> 9 

<211> 837 ^ 
<212> DNA 

<213> Ehrlichia chaffeensis 

<220> " * 

<221> CDS 

<222> (1) . . (837) 

<400> 9 

atg aat tgc aaa aaa ttt ttt ata aca act gca tta gta tea eta atg 48 

Met Asn Cys Lys Lys Phe Phe He Thr Thr Ala Leu Val Ser Leu Met 
1 . '5 • 10 . 15 

tec ttt eta cet gga ata tea ttt tct gat cca gtg caa ggt gac aat' 96 
Ser Phe Leu Pro Gly He Ser ' Phe Ser Asp Pro Val Gin Gly Asp Asn 
20 25 - ' - 30 

att agt ggt aat ttc tat gtt agt ggc aag tat atg. cca agt get teg 144 
He Ser Gly Asn Phe Tyr Val Ser Gly Lys Tyr Met Pro Ser Ala Ser 
35 40 45 

cat ttt ggc atg ttt tct gee aaa gaa gaa aaa aat cet act gtt gca 192. 
His Phe Gly Met Phe Ser Ala Lys Glu Glu Lys Asn Pro Thr Val Ala 
50 55 60 

ttg tat ggc tta aaa caa gat tgg gaa ggg att age tea tea agt cac 240 
Leu Tyr Gly Leu Lys Gin Asp Trp Glu Gly He Ser Ser Ser Ser His 
65 . .70 75 80 

aat gat aat cat ttc aat aac aag ggt tat tea ttt aaa tat gaa aat 288 

13 . 



kbn Asp Asn His Phe Asn Asn Lys Gly Tyr Ser Phe Lys Tyr Glu Asn 
85 90 ^ 95 

aac cca ttt tta ggg ttt gca gga get att ggt tat tea atg ggt ggt 
Asn Pro Phe Leu Giy Phe Ala Gly Ala He Gly Tyr Ser Met Gly Gly 
, 100 105 110 



336 



cca aga gta gag ttt gaa gtg tec tat.gaa aca ttt gae gtt aaa aat 384 
Pro Arg Val Glu Phe , Glu Val Ser Tyr Glu Thr Phe Asp Val Lys Asn 
115 .120 . ■ 125 

cag ggt aat aac tat aaa aat gat get eac aga tac tgt.gct tta ggt 432 
Gin Gly Asn Asn Tyr Lys Asn Asp Ala His Arg Tyr Cys Ala Leu Gly 
130 135 . 140 . 

caa caa gac aac age gga ata cot aaa act agt aaa tac gta etg tta * 480 
Gin Gin Asp Asn Ser Gly He Pro Lys Thr Ser Lys Tyr Val Leu Leu 
145 150 155 160 

aaa age gaa gga ttg ett gac ata tea ttt atg eta aat gca tge tat 528 
Lys' Ser Glu Gly Leu Leu Asp lie Ser Phe Met Leu Asn Ala Cys Tyr 
165 170 175 

gat ata ata aac gag age ata cct' ttg tct cct tac ata tgt gca ggt 576 
Asp lie He Asn Glu Ser He Pro Leu Ser Pro Tyr He Cys Ala Gly 
180 . * " 185 ' 190 

gtt ggt act gat tta ata tee atg ttt gaa get aca aat cct aaa att 624 
Val Gly Thr Asp Leu He Ser Met Phe Glu Ala Thr Asn Pro Lys lie . 

; _ ..PS _ . ??9 ' 205 

tct tac caa ggg aag tta ggt eta agt tac. tet ata aac cca gaa get 672 
Ser Tyr Gin Gly Lys Leu Gly Leii Ser Tyr Ser He Asn Pro Glu Ala 
210 215 220 



tct gta ttt att ggt gga cat ttt cat aag gtg ata gga aac gaa ttt 720 
Ser Val Phe lie Gly Gly His Phe His Lys Val He Gly Asn Glu Phe 
225 230 235 ' 240 

agg gac att cct act etg aaa gca ttt gtt aeg tea tea get act , cca 768 
Arg Asp He Pro "Thr Leu 'Lys Ala Phe ' Val Thr Ser Ser Ala Thr Pro * * 
245 250 255 

gat eta gca ata gta aca eta agt gta tgt eat ttt gga ata gaa ett 816 
Asp Leu Ala He Val Thr Leu Ser Val Cys His Phe Gly He Glu Leu 
260 265 .270 ■ 

gga gga agg ttt aac ttc taa 837 



14 



Giy. Gly Arg Phe Asn Phe 
■275 



<210> 10 

<211> 278 . ■ 

<212> PRT 

<213> Ehrlichia chaffeensis \ 
<400> 10 • 

Met Asn Cys Lys Lys Phe Phe lie Thr Thr Ala Leu Val Ser Leu Met 



1 5 10 . .15 

Ser Phe Leu Pro Gly lie Ser Phe Ser Asp Pro Val Gin Gly Asp Asn 
20 '25 30 

lie Ser ' Gly Asn Phe Tyr Val Ser Gly Lys Tyr Met Pro Ser Ala Ser 
35 40 "45 

His Phe Gly Met . Phe Ser Ala Lys Glu Glu Lys Asn Pro Thr Val Ala 
50 55 60 * 

Leu Tyr Gly Leu Lys Gin Asp Trp Glu Gly lie Ser Ser Ser Ser His 
65 70 75 80 

Asn Asp Asn His Phe Asn Asn Lys Gly Tyr Ser Phe Lys Tyr Glu Asn 
85 90 -95 

Asn Pro Phe Leu Gly Phe Ala Gly Ala lie Gly Tyr Ser Met Gly Gly 

--..100 - - - ---^105- - ^ - 110 - 

Pro Arg Val Gilu Phe Glu Val Ser Tyr Glu Thr Phe Asp Val Lys Asn 
115 120 125 

Gin Gly Asn Asn Tyr Lys Asn Asp Ala His Arg Tyr Cys Aia Leu Gly 
• 130 .135 140 

Glfi Gin Asp Asn Ser Gly lie Pro Lys Thr Ser Lys Tyr Val Leu Leu 
145 150 ■ 155 160 

Lys Ser Glu Gly Leu Leu Asp lie Ser Phe Met Leu Asn Ala Cys Tyr 
165 170 175 

Asp lie lie Asn Glu Ser lie Pro Leu Ser Pro Tyr lie Cys Ala Gly 
180 185 190 

Val Gly Thr Asp Leu lie Ser Met Phe Glu Ala Thr Asn Pro Lys lie 
195 200 205 

15 



Ser Tyr Gin Gly Lys Leu Gly Leu Ser Tyr Ser lie Asn Pro Glu Ala 
210 215 220 

Ser Val Phe lie Gly Gly His Phe His Lys Val He Gly Asn Glu Phe 
225 '230 ,235 240 

Arg Asp. He Pro Thr Leu Lys Ala Phev.Val Thr Ser Ser Ala Thr Pro 

245 . 250 . 255 ■ 

Asp Leu Ala lie Val Thr Leu. Ser Val Cys His Phe Gly He Glu Leu 
,260- 265 270 

Gly Gly. Arg Phe Asn Phe 
275 



<210> 11 
<211> 843 
<212> DNA 

<213> Ehrlichia chaffeensis 

<220> 

<221> CDS 

<222> (1)..(843) 



<400> 11 

atg aat tgc aaa aaa ttt ttt ata aca act aca tta gta teg eta atg 48 

Met Asn Cys Lys Lys Phe. Phe He Thr Thr Thr Leu Val Ser Leu Met 

~ 1 " ' ' $ - - - -10 - ^- 1^ ^ - - 15- .... _ 

tec ttc tta ect gga ata tea ttt tct gat gca gta cag aac gac aat 96 
Ser Phe Leu Pro Gly He Ser Phe Ser Asp Ala Val Gin Asn Asp Asn 

20„. . 25 30 

gtt ggt ggt aat ttc tat ate agt ggg aaa tat gta cca agt gtt tea 144 
• Val Gly Gly Asn Phe Tyr He Ser Gly Lys Tyr Val Pro Ser Val Ser 
35 - 40 45 

cat- ttt ggc gta ttc tct get . aaa eag gaa aga aat aca aca ace gga ' 192 
His Phe .Gly Val Phe Ser Ala Lys G^n Glii Arg Asn Thr'^Thr Thr Gly 
50 ' .55 60 

gta ttt gga tta aag caa gat tgg gat ggc age aca ata tct aaa aat 240 
Val Phe Gly Leu Lys Gin Asp Trp Asp Gly Ser Thr He Ser Lys Asn 
65 70. 75 80 

tct cca gaa aat aca ttt aac gtt cca aat tat tea ttt aaa tat gaa 288 
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Ser Pro Glu Asn Thr Phe Asn Val Pro Asn Tyr Ser Phe Lys Tyr Glu 
85 90 95 

aat aat cca ttt eta ggt ttt gca gga get gtt ggt tat tta atg aat 336 

Asn Asn Pro Phe Leu Gly Phe Ala Gly Ala Val Gly Tyr Leu Met Asn. 

100 105 110 



ggt cca aga ata gag tta gaa atg tec tat gaa aea ttt gat gtg aaa 
Gly Pro Arg lie Glu Leu Glu Met Ser Tyr Glu Thr Phe Asp Val Lys 
115 120. 125 



384 



aac cag ggt aat aac tat aag aac gat get eae aaa tat tat get tta 432 
Asn Gin Gly Asn Asn Tyr Lys Asn Asp Ala His Lys Tyr Tyr- Ala Leu 
■ 130 . 135 140 

ace cat aac agt ggg gga aag eta age aat gca ggt gat aag ttt gtt 480 
Thr His Asn Ser Gly Gly Lys Leu Ser Asn Ala Gly Asp Lys Phe Val 

145 150 155 160 ' 

ttt eta aaa aat gaa gga eta ett gat ata tea ett atg ttg aat gca 528 
Phe Leu Lys Asn Glu Gly Leu Leu Asp lie Ser Leu Met Leu Asn Ala 
165 170 . 175 

tge tat gat gta ata agt gaa gga ata ect ttc tet cet tae ata tgt 576 

Cys Tyr Asp Val lie Ser Glu Gly lie Pro Phe Ser Pro Tyr lie Cys 
180 185 - 190 

gca .ggt gtt ggt act gat tta ata tee atg ttt gaa get ata aac ect 624 

Ala Gly Val Gly Thr Asp Leu He Ser Met Phe Glu Ala He Asn Pro 
195 200 205 

aaa att tet tat eaa gga aag tta ggt ttg agt tae tec ata age cca 672 

Lys lie Ser Tyr Gin Gly Lys Leu Gly Leu . Ser Tyr Ser He Ser Pro 
210 * ' 215 * 220 

gaa . get tet gtt ttt gtt ggt gga eat ttt eat aag gtg ata ggg aat 720 

Glu Ala Ser Val Phe Val Gly Gly His Phe His Lys Val He Gly Asn 

225 230 ' 235 240 

gaa ttc aga gat att ect get atg ata ecc agt ace tea act etc aea 768 

Glu Phe Arg Asp ll.e Pro Ala Met He Pro Ser Thr Ser Thr Leu Thr 
245 . 250 255 

ggt aat eae ttt act ata gta aca eta agt gta tge eae ttt gga gtg 816 

Gly Asn His Phe Thr He Val Thr Leu Ser Val Cys His Phe Gly Val 
260 265 270 

gaa ett gga gga agg ttt aac ttt taa ■ 843. 
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Glu Leu Gly Gly Arg Phe Asn Phe 
275 280 



<210> 12 ■ 
<211> 28.0 
<212> PRT 

<213> Ehrlichia chaf feensis 

"V. 

<400> 12 

Met Asn Cys Lys Lys Phe Phe lie Thr Thr Thr Leu Val Ser Leu Met 
1 5 • 10 ■ 15 

. Ser Phe Leu Pro Gly lie Ser Phe Ser Asp Ala Val Gin Asn Asp Asn 
20 25 30 

Val Gly Gly Asn Phe Tyr lie Ser Gly Lys Tyr Val Pro Ser Val Ser 
3S 40-45 

His Phe Gly Val Phe Ser Ala Lys Gin Glu Arg Asn Thr Thr Thr Gly 

50 ■ • 55 ■ * 60 

Val Phe Gly Leu Lys Gin Asp Trp Asp- Gly Ser Thr lie Ser Lys Asn 
65 . 70 75 80 

Ser Pro Glu Asn Thr .Phe Asn Val Pro Asn tyr Ser Phe Lys Tyr Glu 
85 90 95 . 

Asn Asn Pro Phe Leu Gly Phe Ala Gly Ala Val Gly Tyr Leu Met Asn 
100 105 ^ ; 110 

Gly Pro Arg lie Glu Leu Glu Met Ser Tyr Glu* Thr Phe Asp Val' Lys 
115 120 \ 125 

Asn Gin Gly- Asn Asn- Tyr Lys Asn Asp- Ala His Lys -Tyr Tyr .Ala Leu 
130 135 140 

Thr His Asn Se.r Gly Gly Lys Leu Ser Asn Ala Gly Asp Lys Phe Val 
145 150 ' • 155 160 

Phe Leu Lys Asn Glu Gly Leu- Leu Asp lie Ser Leu Met Leu Asn Ala: 
165 170 ' 175 

Cys Tyr Asp Val lie Ser Glu Gly lie Pro Phe Ser Pro Tyr lie Cy3 
180 * 185 190 

Ala Gly Val Gly Thr Asp Leu lie Ser Met Phe Glu Ala lie Asn Pro 
195 ' 200 205 
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Lys lie Ser Tyr Gin Gly Lys Leu Gly Leu Ser Tyr Ser lie Ser Pro 
210 215 . 220 



Glu Ala Ser Val Phe Val Gly Gly His Phe His Lys Val He Gly Asn 

225 230 235 240 

Glu Phe Arg* Asp lie Pro Ala Met He. Pro Ser Thr Ser Thr Leu Thr 

245 250 255 

Gly Asn His Phe Thr He Val Thr Leu Ser Val Cys His Phe Gly Val 

260 ' . 265 270 

Glu Leu Gly Gly Arg Phe Asn Phe 

275 280 



<21Q> 13 . - 

<211> 894 
<212> DNA 

.<213> Ehrlichia chaffeensis 



<220> ' ■ , 

<221> CDS , 
<222> (1) . . (894) 

<400> 13 

atg gaa aat etc atg aat aag aaa aac aaa ttc ttt' aca ata agt ac'a 48 

Met Glu Asn Leu Met Asn Lys Lys Asn Lys Phe Phe Thr He Ser Thr 

-1 • _'5 .. ; , _10 15 

gca atg gta tgc tta ttg tta tta act ggt ata tea ttt tea gaa act 96 
Ala Met Val Cys Leu Leu Leu Leu Pro Gly He Ser Phe Ser Glu Thr 
20 . 25 . 30 

ata aac aac agt get aaa aaa cag cct ggg tta tat ate agt ggg cag 144 
He Asn Asn Ser Ala Lys Lys Gin Pro Gly Leu Tyr He Ser Gly Gin 
35 40 . 45 

tac aaa cct agt gtt tea gtt ttt agt aat ttt tea gta aaa " gaa act. 192' 
Tyr Lys Pro Ser Val Ser Val Phe Ser Asn Phe Ser Val Lys Glu Thr 
50 .55 " 60 . 

aat gtt ccc aca aag cag tta ata gca ett aaa aaa gae att aat tct 240 
Asn Val Pro Thr Lys Gin Leu He Ala Leu Lys Lys Asp He Asn Ser 
65 70 75 80 

gtt gca gtt ggt agt aat get act aca ggt att age aat cca ggt aat 288 
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Val Ala Val Gly Ser Asn Ala Thr Thr Gly He Ser Asn Pro Gly Asn 
85 90 95 

ttc aca att cct tat act gca gaa ttt caa gat aat gtt gcc aat ttc 
Phe Thr He Pro Tyr Thr Ala Glu Phe Gin Asp Asn Val Ala Asn Phe 
100 105 110 

aat ggg get gtt ggt tac tct ttt cct gat agt eta aga att gaa ata 
Asn Gly Ala Val Gly Tyr Ser Phe Pro Asp Ser Leu Arg He Glu He 
115 120 125 

gag gga ttt cat gaa aaa ttt gat gtc aaa aac cct gga ggt tac aca 
Glu Gly Phe His Glu Lys Phe Asp Val Lys Asn Pro Gly Gly Tyr Thr 
130 135 .140 

caa gta aaa gat gcg tac cgt tat ttt gca eta gca cgt gat tta aaa 
Gin Val Lys Asp Ala Tyr Arg Tyr Phe Ala Leu Ala Arg Asp Leu Lys 
145 150 155 160 

gat ggc ttc ttt gaa cct aaa gcg gaa gat, aca ggt gtt tat cat act 
Asp Gly Phe Phe Glu Pro Lys Ala Glu Asp Thr Gly Val Tyr His Thr 
165 170 • 175 

gtt atg aaa aat gat gga tta tct att. tta tct act atg gtt aac gtc 
Val Met Lys Asn Asp Gly Leu Ser He Leu Ser Thr Met Val Asn Val 
180 185 190 

tgt tac gat ttt tct gta gat gaa tta cca gtc tta cct tat ata tgt 
Cys Tyr Asp Phe Ser Val Asp Glu Leu Pro Val Leu Pro Tyr He Cys 
195 ^ 200 205 

gca ggt atg ggt atk aac gcc ata gaa ttc ttc gae get. tta cat gta 
Ala Gly Met Gly He Asn Ala He Glu Phe Phe Asp Ala Leu His Val 
'210 '215 220 

aaa ttt get tac caa ggc aaa eta ggt att age tat - caa eta ttt act 
Lys Phe Ala Tyr Gin Gly Lys Leu Gly He Ser Tyr Gin Leu Phe Thr 
225 230 235 240 

aaa gta aat tta ttc ctt gat 'ggg tat tac cat caa gta ata ggc aat 
Lys Val Asn Leu Phe Leu Asp Gly Tyr Tyr His Gin Val lie Gly Asn 
245 "250 255 

caa ttc aaa aac tta aac gta aac cat gtt tac aca ctt aaa gaa tct 
Gin Phe Lys Asn Leu Asn Val Asn His Val Tyr Thr Leu Lys Glu Ser 
260 '265* 270 

cct aaa gtc aca tct gca gta get aca ctt gac att gca tac ttt ggt 

20 



Pro Lys Val Thr Ser Ala Val Ala Thr Leu Asp lie Ala Tyr Phe Gly 
275 280 285 

ggc gaa gtt gga ata aga ttc aca ttt taa 894 
Gly Glu Val Gly He Arg Phe thr Phe ' 
290 295 



<210> 14, ^ * • 

<211> 297 ,./^ 
<212> PRT 

<213> Ehrlichia chaf feensis 
<400> 14 ; 

Met Glu Asn Leu Met Asn Lys Lys Asn Lys Phe Phe Thr He Ser .thr 

1 .5 .10 • 15 . 

Ala Met- Val Cys Leu "Leu Leu Leu Pro Gly lie Ser Phe Ser Glu Thr 
20 25 . - 30 , * 

He Asn Asn Ser Ala Lys Lys Gin Pro Gly Leu tyr He Ser Gly Gin. 
35 40 ^ 45 

Tyr Lys Pro Ser Val Ser Val Phe Ser Asn Phe Ser Val Lys Glu Thr 
50 55 60 

Asn Val Pro Thr Lys Gin Leu He Ala Leu Lys Lys Asp He Asn Ser 
65 '70 75 80 

_Val. Ala, Val. Gly Ser .Asn.. Ala thr , Thr Gly_Ile Ser_ Asn„ Pro Gly Asn . 
. "... 85 90 , 95 

Phe Thr He Pro Tyr Thr Ala Glu Phe Gin Asp Ash Val Ala Asn Phe 
100 105 110 



Asn Gly Ala Val Gly Tyr Ser Phe Pro Asp Ser Leu Arg He Glu lie 
115 120 125 

I, 

Glu Gly Phe His Glu Lys Phe Asp Val Lys Asn Pro Gly Gly Tyr Thr 
130 135 140 

Gin Val Lys Asp Ala Tyr Arg Tyr Phe Ala Leu Ala Arg Asp Leu Lys 
145 150 155 160 

Asp Gly Phe Phe Glu Pro Lys Ala Glu Asp Thr Gly Val Tyr. His Thr 
165 170 175 

Val Met Lys Asn Asp Gly Leu Ser He Leu Ser Thr Met Val Asn Val 
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180 



185 



190 



Cys Tyr Asp Phe Ser Val Asp Glu Leu Pro Val Leu Pro Tyr He Cys 
195 * 200 ^ 205 

Ala Gly Met Gly He Asn Ala He Glu Phe Phe Asp Ala Leu His Val 
210 215 ' 220 

Lys Phe Ala Tyr Gin Gly Lys Leu Gly 'lie Ser Tyr Gin Leu Phe Thr 
225 230 ' 235 240 

Lys Val Asn Leu Phe Leu Asp Gly Tyr Tyr His Gin Val He Gly Asn 
245 250 255 

Gin Phe Lys Asn Leu Asn Val Asn His Val 'Tyr Thr Leu Lys Glu Ser 
260 265 . 270 

Pro Lys Val Thr Ser Ala Val Ala Thr Leu Asp He Ala Tyr Phe Gly 
275 280 285 . 



Gly Glu Val Gly He Arg Phe Thr Phe 
290 295 



<210> 15 ' . 

<211> 591 
<212> DNA 

<2i3> Ehrlichia chaffeensis 

<220> _ ^_ . 

<221> CDS 

<222> (1) . . (591) 

<400> 15 

atg ata tat aaa gaa aaa- ctt act 

Met He Tyr Lys Glu Lys Leu Thr 
1 5 

tat tta tea ttt att ctt tct act 
Tyr Leu Ser Phe lie Leu Ser Thr 
20 

att att aga tat aac age ctt get 
He He Arg Tyr Asn Ser Leu Ala 
35 40 

act aat ate ttt aac'gtt age aca 
Thr Asn He Phe Asn Val Ser Thr 



aga gtg- gga gaa - tat ate tta gea - 
Arg. Val Gly Glu Tyr. He Leu Ala 
10 ■ 15 

tat ate ttt eta gtg ctg gta aat 
Tyr He Phe Leu Val Leu Val Asn 

25 ■ - . — 30 

ata tgt gtt ate agt eta eta aga 
He Cys Val He Ser Leu Leu Arg, 
45 

aaa aaa tta ata aaa gat aaa tgt 
Lys Lys Leu He Lys Asp Lys Cys 
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50 55 .60 

cgt gat act aag ttt agt aac atg aat tgt tat ttg tac ggt aaa ccg 240 
Arg Asp Thr Lys Phe Ser Asn Met Asn Cys Tyr Leu Tyr Gly Lys Pro 
65 70 .75 80 

tta aat tta caa att ttt tat gga ata ttt tec ttt att aga aac ttt 288 

Leu Asn Leu Gin lie Phe Tyr Gly lie Phe Ser Phe lie Arg Asn Phe 

85 ■ ■ ' 90 95 

caa aat aac aca eta ata att cet aat gat agt aaa tgc ggc ttc tat 336 

Gin Asn Asn Thr Leu lie lie Pro Asn Asp Ser Lys Cys Gly Phe Tyr 
100- - . • 105 110 

ace acg tta tgg gat aat .cca gca eta cat tat aca tat aca ctt act 384 

Thr Thr Leu Trp Asp Asn Pro Ala Leu His Tyr Thr Tyr Thr Leu Thr 
115 120 125 

ggc agt gag tac cgt aat ttt ttt gac att eta tat gaa aac att ate 432 

Gly Ser- Glu Tyr Arg Asn Phe Phe Asp lie Leu Tyr Glu Asn lie lie 

130 135 140 

tgt caa tgt aaa tta ctt att aac tat aac cgt tct gta tta aac caa 480 

Cys Gin Cys Lys Leu Leu lie Asn Tyr Asn Arg Ser Val Leu Asn Gin 
145 150 155 160 

cat aat aaa aat act etc gta ata ata cca ata cct aat get aga gag 528 

His Asn Lys Asn Thr Leu Val lie. lie Pro lie Pro Asn Ala Arg Glu 
165 170 175 



ttc agt aat gaa att cga gta agg aat ata tea ata aat aag gaa agt 576 
Phe Ser Asn Glu lie Arg Val Arg Asn lie Ser lie Asn Lys Glu Ser 
180 185 190 

tct tat- gag tgc taa - 591 

Ser Tyr Glu Cys 
.195 



<210> 16 * 

<211> 196 • . ■ ' 

<212> PRT 

<213> Ehrlichia chaffeensis 
<400> 16 

Met lie Tyr Lys Glu Lys Leu Thr Arg Val Gly Glu Tyr lie Leu Ala 
1 5 10 • 15 • 
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Tyr Leu Ser Phe lie Leu Ser Thr Tyr lie Phe Leu Val Leu Val Asn 

20 25 . * ' 30 " 

lie lie Arg Tyr Asn Ser Leu Ala lie Cys Val lie Ser Leu Leu Arg 
35 ' 40 45 . 

Thr Asn lie Phe Asn Val Ser Thr Lys Lys Leu lie Lys Asp Lys Cys 
50 . - 55 60 • 

Arg Asp Thr Lys Phe Ser Asn Met Asn ,Cys Tyr Leu Tyr Gly Lys Pro 
65 70 .75 80 

Leu Asn Leu Gin lie Phe Tyr Gly lie Phe Ser Phe lie. Arg Asn Phe 
85. - 90 95 ■ 

Gin Asn Asn Thr Leu lie lie Pro Asn Asp Ser Lys Cys Gly Phe Tyr 
100 ' \ 105' 110 

Thr Thr Leu Trp Asp Asn Pro Ala Leu His Tyr Thr Tyr Thr Leu Thr 

115 120 * - 125 . 

\ 

Gly Ser Glu Tyr Arg Asn Phe Phe Asp lie Leu Tyr Glu Asn lie lie 
130 135 . 140 

Cys Gin Cys Lys Leu Leu lie Asn Tyr Asn Arg Ser Val Leu Asn Gin 
145 150 . 155 . 160 

His Asn Lys Asn Thr Leu Val lie lie Pro lie Pro Asn Ala Arg Glu 
165 * . 170 175 



Phe Ser Asn Glu lie Arg Val Arg Asn lie Ser lie Asn Lys Glu Ser 
• 180 185 190 ■ 

Ser Tyr Glu Cys 

- 195 ' " - : ^ 



<210> 17 
<211> 876 
<212> DNA 

<213> Ehrlichia chaff eensis 

<220> 

<221> CDS 

<222> (1) . . (876) 

<400> 17 ' 

atg aataaa aaa aac aag ttt att ata get aca gca ttg gta tat tta 



-24 



Met Asn Lys Lys Asn Lys' Phe lie lie Ala Thr Ala Leu Val Tyr Leu ' 

1 ^5 10 ' 15 ^ 

ctg tea tta cct agt gta teg ttt tea gag gtt aea aac age agt att 96 
Leu Ser Leu Pro Ser Val Ser Phe Ser Glu Val Thr Asn Ser Ser lie 
20 25 30" 

aaa aaa cac tct ggg tta tat att agt. gga eaa tae aaa cca agt gtt 144 
Lys Lys His Ser Gly Leu Tyr lie Ser Gly Gin Tyr Lys Pro Ser Val 
35 40 • _ .45 

tct gtt ttt agt agt ttc tea att aaa gaa act aac act ate aca aaa 192 
Ser Val Phe Ser Ser Phe Ser lie Lys Glu Thr Asn Thr lie Thr Lys 
50 55 60 

aat ctt ata gcg tta aaa aaa gat att aac tct ctt gaa gtt aac gee 240 
Ash Leu lie Ala Leu Lys. Lys Asp lie Asn Ser Leu Glu Val Asn Ala 
65 , . "70 . 75 80 

gat get agt caa ggt att agt cat cca gga aat ttt act ata cct tat 288 
Asp Ala Ser Gin Gly lie Ser His Pro Gly Asn Phe Thr lie Pro Tyr 
85 .90 95 

ata gca gca ttt gaa gat aat get ttt aat ttc aac ggt get att ggt 336 
lie Ala Ala Phe Glu Asp Ash Ala Phe Asn Phe Asn Gly Ala lie Gly- • 
100 105 110 

tae att act gaa ggt eta agg att, gaa ata gaa ggt tec tat gaa gaa 384 
Tyr lie Thr Glu Gly Leu Arg lie Glu lie Glu Gly "Ser Tyr Glu Glu 
-115 - - ,a20L _ 125 , 

ttt gat get aaa aac cct gga ggt tat ggt eta aat gat gee ttt egg. 432 
Phe Asp Ala Lys Asn Pro Gly Gly Tyr Gly Leu Asn Asp Ala Phe Arg 
130 135 140 

tae ttt get tta gca cgt gat atg gaa age aac aag ttc eaa cca aaa . 480 
Tyr Phe Ala Leu Ala Arg Asp Met Glu Ser Asn Lys Phe Gin Pro Lys 
.145 * 150 155 ' 160 

gca caa age tea caa aaa gta ttt cac act gta atg aag agt gat ggg 528 
Ala Gin Ser Ser Gin Lys Val Phe His Thr Val Met' Lys Ser Asp Gly 
165 170 175* 

tta tct ata ata tct ate atg gtt aac ggc tgt tat gat ttt tct teg 576 
Leu Ser lie lie Ser lie Met Val Asn Gly Cys Tyr Asp Phe Ser Ser 
180 185 190 

gat aat tta tta gta tea cct tat ata tgt gga ggt ata ggt gtg gat 624 
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Asp Asn Leu Leu Val Ser- Pro Tyr lie Cys Giy Gly lie Giy Vai Asp 
195 200 ■ 205 

gca .ata gaa ttt ttt gac gca tta cac att aaa ctt gcg tgc caa age- 672 
Ala lie Glu Phe Phe Asp Ala Leu His lie Lys Leu Ala Cys Gin Ser 
210 215 220 

aaa tta ggc ate .act. tat caa tta tct. tat aat ate age tta ttt get 720 
Lys Leu Gly lie Thr Tyr Gin .Leu Ser ' Tyr Asn lie Ser Leu Phe Ala 
225 230 . 235 2A0 

gat gga tat tat cat caa gta ata ggt aac caa ttc aga aat tta aac 768 
Asp Gly Tyr Tyr His Gin Val lie Gly Asn Gin Phe Arg Asn Leu. Asn' 
- 245 250 " 255 

gtt caa cat gta get gaactt.aat gat gca cct aaa.gtt aca tct gca 816 
Val Gin His Val Ala Glu Leu Asn Asp Ala Pro Lys Val Thr Ser Ala / 
260 265 270 

gtt gee aca ctt aat gtt gga tat ttc ggc get gaa gtt gga gta aga .864 
Val Ala Thr Leu Asn Val Gly Tyr Phe Gly Ala Glu Val Gly Val Arg . ■ 
275 * 280 . 285 - ^ 

ttt ata ttt taa 876 
Phe lie Phe 

290 . ' 



<210> 18 

<211>_291 ; 

<212> PRT 

<213> Ehrlichia .chaffeensis 



<400> 18 - ' 

Met *'Asn Lys Lys Asn Lys "Phe lie- lie- Ala- Thr Ala Leu Val Tyr--Leu 
1 . '5 .10 15 

Leu Ser Leu Pro Ser Val Ser Phe Ser Glu Val Thr Asn Ser Ser lie 
20 25 . 30 

Lys Uys His Ser Gly Leu Tyr lie Ser Gly Gin Tyr Lys Pro Ser Val 
35 ' 40 45 

Ser Val Phe Ser Ser Phe Ser lie, Lys Glu Thr Asn Thr. lie Thr Lys 
50 -55 60 

Asn Leu lie Ala Leu Lys Lys Asp lie Asn Ser Leu Glu Val Asn Ala 
65 ' 70 75 80 
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Asp Ala Ser Gin Gly lie Ser His Pro Gly Asn Phe Thr lie Pro Tyr 
85 90 95 



lie Ala Ala Phe Glu Asp Asn Ala Phe Asn Phe Asn Gly Ala lie Gly 
100 105 .110 

Tyr lie Thr Glu Gly Leu Arg lie Glu- lie Glu Gly Ser Tyr Glu Glu 
115 .120 125 

Phe Asp Ala Lys Asn Pro Gly Gly Tyr Gly Leu Asn Asp Ala Phe Arg 
130 135 ' 140 

Tyr Phe Ala Leu Ala Arg Asp Met Glu Ser Asn Lys Phe Gin Pro Lys 
145 150 155 160 

Ala Gin Ser Ser Gin Lys Val Phe His Thf Val Met Lys Ser Asp Gly 
165 170 175 

Leu Ser lie lie Ser lie Met Val Asn Gly Cys Tyr Asp Phe Ser Ser 
180 .185 190 

Asp Asn Leu Leu Val Ser Pro Tyr lie Cys Gly Gly lie Gly Val Asp 
195 200 205 

Ala lie Glu Phe Phe Asp Ala Leu His lie Lys Leu Ala Cys. Gin Ser 
210 215 •220 

Lys Leu Gly lie Thr Tyr Gin Leu Ser tyr Asn lie Ser Leu Phe Ala 

225 ' 230" " " " ■ - 235 ' ' ^ ' 

Asp Gly Tyr Tyr His Gin Val lie Gly Asn Gin Phe Arg Asn Leu Asn 
245 250 255 

Val Gin His Val Ala Glu Leu Asn Asp Ala Pro Lys Val Thr Ser Ala 
260 265 • 270 

Val Ala Thr Leu Asn Val Gly Tyr Phe Gly Ala Glu Val Gly Val Arg 
275 .280 285 



Phe He Phe 
290 



<210> 19 

<211> 396 . 
<212> DNA 

<213> Ehrlichia chaffeensis 



27 



<220> 

<221> CDS 

<222> (1) . . (396) 

<400> 19 

tct aga ata cat gat gaa aat tat get att aca aca aat aat aaa tta 48 

Ser Arg lie His Asp Glu Asn Tyr Ala- lie. Thr Thr Asn Asn Lys Leu 
1 5 10 15 

tec ate gea tet att atg gtt aae acc tgc tat gat att tea att aat 96 
Ser lie Ala Ser lie Met Val Asn Thr Cys Tyr Asp lie Ser lie Asn 
20 '25 30 

aat aca tea ata gta ccg tat tta tge aca ggc att ggt gaa gat ctt 14 4 
Asn Thr Ser tie Val .Pro Tyr Leu Cys Thr Gly lie Gly Glu . Asp' Leu 
35 ' 40 '45 

.gta ggg ctt ttt aat aca ata cat ttt aaa ctt gca tat caa ggg aaa 192 
Val Gly Leu Phe Asn Thr lie His Phe Lys Leu Ala Tyr Gin Gly Lys 
50 55 60 

gtt gga atg agt tat ttg ata aat aae aat ate eta tta .ttt tct gac 24 0 
Val Gly Met Ser Tyr Leu lie Asn Asn Asn lie Leu Leu Phe Ser Asp 
65 70 • 75 " 80 

ata tat tat cat aaa gtc atg ggt aac aga ttt aaa aat ttg tac atg 288 
lie Tyr Tyr His Lys Val Met Gly Asn Arg Phe Lys Asn Leu Tyr Met 
85 90 95 

caa tat gta -get gat ect aat att. tct gaa gaa act ata cet ata tta 336 
Gin Tyr Val Ala Asp Pro Asn lie Ser Glu Glu Thr lie Pro lie Leu 
100 105 . • 110 

gea aaa ctt gat att ggt tat ttt gga agt gaa att gga'ata^ agg "ttt ' 384 
Ala Lys Leu Asp lie Gly Tyr Phe Gly Ser Glu lie Gly lie Arg Phe 
115 120 125. 

atg ttt aac taa 396 
Met Phe- Asn . . . . ^ 
130 



<210> 20 
<211> 131 
<212> PRT 

<213> Ehrlichia chaffeensis 
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<400> 20 

Ser Arg lie His Asp Glu Asn Tyr 
1 ' 5 

Ser lie Ala Ser He Met Val Asn 
20 • 

Asn Thr Ser He Val Pro Tyr Leu 

35' 40 

Val Gly Leu Phe Asn Thr He His 
50 .55 

Val Gly Met Ser Tyr Leu He Asn 
65 70 

He Tyr Tyr His Lys Val Met Gly 
85 ■ 

Gin Tyr Val Ala Asp Pro Asn He 
100 

Ala Lys Leu Asp . He Gly Tyr Phe 
115 120 

Met ,Phe Asn 
130 



Ala He Thr Thr Asn Asn Lys Leu 
10 15 

Thr Cys Tyr Asp He Ser He Asn 
25 ^ .30 

CyS; Thr Gly He Gly Glu Asp Leu 
45 

Phe Lys Leu Ala Tyr Gin Gly Lys 
60 

Asn Asn He Leu Leu Phe Ser Asp 
75 80 

Asn Arg Phe Lys Asn Leu Tyr Met 
90 95 

Ser Glu Glu Thr He Pro He Leu 
105 * . 110 

Gly Ser Glu lie Gly lie Arg Phe 
125 



- <210>-21 - - - - - 

'<211> 888 
' <212> DNA 
<213> Ehrlichia chaffeensis 

<220> 

<221> CDS 

<222> (1) . , (888) 

<400> 21 

atg aca aag aaa ttt aat ttt gta 

Met Thr Lys Lys Phe Asn Phe Val 

1 5 



aat gtt ata tta aca ttt ttg tta 

Asn Val He Leu Thr Phe Leu Leu- 
10 15 • 



ttt ctt ttc cca ctt aag tea ttt aca aca tat gca aat aat aac aca 

Phe Leu Phe Pro Leu Lys Ser Phe Thr Thr Tyr Ala Asn Asn Asn Thr 
20 25 30 

ate act caa aaa gtt gga ttg tac ata agt ggt caa tat aag cca agt 



29 



lie Thr Gin Lys Val Gly Leu Tyr lie Ser Gly Gin Tyr Lys Pro Ser 
35 40 45 



att cct cat ttc aag aat ttt tea gta gaa gaa aat gac aaa gta gta 192 
lie Pro His Phe Lys Asn Phe Ser Val Glu Glu Asn Asp Lys Val Val 
50 55 60 

gat ttg ata ggt ctt aca act gat gtt aca tat ate aca gaa cat ata .240 
Asp Leu lie Gly Leu Thr Thr Asp Val Thr Tyr lie Thr Glu His lie ■ 
65 70 .75 80 

tta cga gat aat aca aaa ttc aac act cat tat att gca aag ttc aag 288 
Leu Arg Asp Ash Thr Lys Phe Asn Thr His Tyr lie Ala Lys Phe Lys 
• 85 * . * 90 95 

aac aat ttt ata aat ttc age agt gca att ggt tat tat tct ggg caa 336 
Asn Asn Phe lie Asn Phe Ser Ser Ala lie Gly Tyr Tyr . Ser Gly Gin 
100 105" - 110 

gga cca agg tta gaa ata gaa age tct tat ggg gat ttt gat gtt* gta 384 
Gly Pro Arg Leu Glu lie Glu Ser Ser Tyr Gly Asp Phe Asp Val Val 
115 120 . 125 

aat tat aaa aat tat gca gta caa gat gtt aat aga tat ttt get tta . 432 
Asn Tyr Lys Asn. Tyr Ala Val Gin Asp Val Asn Arg Tyr Phe Ala Leu 
130 -.135 140 

gta cgt gaa aaa aat ggt tea aat ttc tct cca aaa cca cat gaa act 480 
Val Arg Glu Lys Asn Gly Ser Asn Phe Ser Pro Lys Pro His Glu Thr 
'145~ \ - 150 ■ 155 _ . _ __ . 160 

agt caa eee tct gac agt aat cet aaa aag tct ttt tat act tta atg . 528 
Ser Gin Pro Ser Asp Ser- Asn Pro Lys Lys Ser Phe Tyr Thr Leu Met 
165 170 .175 

aag aat aat ggg gta ttt gtt gca tea gta ata ate aac ggt tgt tat 576 
Lys Asn Asn Gly Val Phe Val- Ala Ser Val lie lie Asn Gly Cys Tyr 
180 185 190 

gat ttt tct ttt aat aac aca aca ata tea cct tac gta tgt ata gga 624 
Asp Phe Ser Phe Asn Asn. Thr Thr He Ser Pro Tyr Val Cys lie Gly 
195 ' 200 . 205 ^ 

gtt 'gga gga gat ttt ata g^g ttt ttt gaa gta atg eat ate aag ttt 672 
Val Gly Gly Asp Phe He Glu Phe Phe Glu Val Met His He- Lys Phe 
210 215 220 

get tgc caa agt aag gtt ggt att age tat cca ata tct cce tct att 720 
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Ala Cys Gin Ser Lys Val Gly lie Ser Tyr . Pro lie Ser Pro Ser lie 
225 ' 230 235 ■ 240 



act att ttt get gat* gca vat tat cac aag gtc ata aat aat aaa ttt " 768 

Thr lie Phe Ala Asp Ala Xaa Tyr His Lys Val lie Asn Asn Lys Phe 
245 250 ' 255 

aac aac eta cat gtt aag tat tea tat. gaa ctt aaa aac tea cct acc 816 

Asn Asn Leu His Val Lys Tyr Ser Tyr Glu Leu Lys Asn Ser Pro Thr 
260 265, 270 

att acc tct gca aca gcc aaa eta aac att gaa tat ttt ggt ggt gaa 864 

lie Thr Ser Ala Thr Ala Lys Leu Asn lie Glu Tyr Phe Gly Gly Glu, 
275 • 280 285 . 

gtt ggg atg aga ttt ata ttt taa 888 

Val Gly Met Arg Phe He Phe 
290 295 



<210> 22 , ' 

<211> 295 

<212> PRT 

<213> Ehrlichia chaffeensis 

<400> 22 

Met Thr Lys Lys Phe Asn Phe Val Ash Val lie Leu Thr Phe Leu Leu 
1 5 .10 15 

" Phe Leu Phe Pro^ Leu Lys Ser Phe Thr- Thr - Tyr. Ala Asn. Asn. Asn ; Thr, 
20 - , 25 • 30 

He Thr Gin Lys Val Gly Leii Tyr He Ser Gly Girl Tyr Lys Pro Ser" 

_ 35 40 .45 

. lie Pro His Phe Lys Asn Phe Ser Val Glu Glu Asn Asp Lys Val Val 
50 55- 60 

Asp Leu He Gly Leu Thr Thr Asp Val Thr Tyr He Thr Glu His He 
65 70 ' 75 80 

Leu Arg Asp Asn Thr Lys Phe Asn Thr His Tyr He Ala Lys Phe Lys 
85 90 95 

Asn Asn Phe He Asn Phe Ser Ser Ala He Gly Tyr Tyr Ser Gly Gin 
lOO .105 110 

Gly Pro Arg Leu Glu He Glu Ser Ser Tyr Gly Asp Phe Asp Val Val 
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115 



120 



125 



Asn Tyr Lys. Asn Tyr Ala. Val Gin 
130 ^ " - ■ 135 

Val Arg Glu Lys Asn Gly Ser Asn 
145 - 150 

Ser Gin Pro Ser Asp Ser Asn Pro 
165 

Lys Asn Asn Gly Val Phe Val Ala 
180 

Asp Phe Ser Phe Asn Asn Thr Thr 
195 200 

Val Gly Gly Asp Phe lie Glu Phe 
210 ■ '215 

Ala Cys Gin Ser Lys Val Gly lie 
225 230 

Thr lie Phe Ala Asp Ala Xaa- Tyr 
■ 245 

Asn Asn Leu His Val Lys Tyr Ser 
260 

lie' Thr Ser Ala' Thr- Ala -Lys Leu 
275 - 280 

Val Gly Met Arg Phe He Phe 
. . 290 295 



Asp Val Asn Arg Tyr Phe Ala Leu 
140 

Phe Ser Pro Lys Pro His Glu Thr 

155 i6a 

Lys Lys Ser Phe Tyr Thr Leu Met 
. .170 175 

Ser Val He He Asn Gly Cys Tyr' 
185 ^ - 190 

He Ser Pro Tyr Val Cys He Gly 
* 205 

Phe Glu Val Met His He Lys Phe 
220 

Ser Tyr Pro He Ser Pro Ser He 
235 ' 240 

His Lys Val He Asn Asn Lys' Phe 
250 255 

Tyr Glu Leu Lys Ash Ser Pro Thr 
265 270 , 

Asn-Ile -Glu -Tyr Phe Gly Gly. Glu 
285 



<210> 23 
<211> 840 ' 
<212> DNA 

<213>-- Ehrlichia chaffeensis 

<220> 

<221> CDS 

<222> (1) . . (840) 

<400> 23 

atg age aaa aaa aag ttt att aca ata gga aca gta ctt gca tot eta 
Met Ser Lys Lys Lys Phe He Thr He Gly Thr Val Leu Ala Ser Leu 

32 



1 



5 



10 



15 



tta tea ttc tta tct att gaa tec ttt tea get ata aat cat aat cat 96 

Leu Ser Phe Leu, Ser lie Glu Ser Phe Ser Ala lie Asn His Asn His 
20 25 30 

aca gga aat'aac act agt ggt ata tat att aca ggg cag tat aga eca 144 

Thr Gly Asn Asn Thr Ser Gly He Tyr .Ile Thr Gly Gin Tyr Arg Pro 
35 40 45 

gga gta tec eat ttt age aat ttc tea gta aaa gaa act aat gtt gat 192 

Gly Val Ser His Phe Ser Asn Phe Ser Val Lys Glu Thr Asn Val Asp 
50 55 60 

aca ata caa eta gta gga tat aaa aaa agt gcg tct tct ate gat ect- 240 

Thr He Gin Leu Val Gly Tyr Lys Lys Ser Ala Ser Ser He Asp Pro 

65 10 . ^ 75 -80 

aac act tat tea aac ttt caa ggt eca tat act gtt aca ttt caa gat 288 

Asn Thr Tyr Ser Asn Phe Gin Gly Pro Tyr Thr Val Thr Phe Gin Asp 

85 . 90- . 95 . 

aat get get agt ttc agt gga gea att gga tat tct tac ccc gaa agt 336 

Asn Ala Ala Ser Phe Ser Gly Ala lie Gly tyr Ser Tyr Pro Glu Ser . • 
100 105 .110 

eta aga ett gaa ett gaa ggt tct tac gaa aaa ttt gat gte aaa gat 384 

Leu Arg Leu Glu Leu Glu Gly Ser Tyr Glu Lys Phe Asp Val Lys Asp 

115 120 " 125 

cct aaa gae tac tea gea aaa gat get ttt agg ttt ttt get eta gea 432 

Pro Lys Asp Tyr Ser Ala Lys Asp Ala Phe Arg Phe Phe Ala Leu, Ala 

130 ■ 135 140 

egt aataeg tct act act gFt cdt gat get' caa aaa tat aca' gtt atg 480 

Arg Asn Thr Ser Thr Thr Val Pro Asp Ala Gin Lys Tyr Thr Val Met 

145 150 155 160 

aag aat aat ggc tta tct gtt gea tea ate atg ate aat ggt tgt tat 528 

Lys Asn Asn Gly Leu Ser Val Ala Ser He Met lie Asn Gly Cys ^Tyr 
165 " 170 175 

gat eta tct ttt aat aat tta gte gta tea cct tat ata t<gt gea ggt • 57 6 

Asp Leu Ser Phe Asn Asn Leu Val Val Ser -Pro Tyr lie Cys Ala Gly 
180 185 , 190 

att ggt gaa gat. ttc att gaa ttt ttt gat act ttg eac att aaa ett 624 

lie Gly Glu Asp Phe lie Glu Phe Phe Asp Thr Leu His He Lys Leu 
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195 



200 



205 



get tat caa gga aaa eta ggt att agt tat tac ttc ttt cct aag att 672 

Ala Tyr Gin Gly Lys Leu Gly lie Ser Tyr Tyr Phe Phe Pro Lys lie 
210 215 220 

aat gta ttt get ggt ggg tac tat cat aga gtt ata ggg aat aaa ttt 720 

Asn Val Phe Ala Gly Gly Tyr Tyr Hi's, krg Val lie Gly As n Lys Phe . 

225 230 235 240 

aaa aat tta aat gtt- aac cat gtt gtt aca ctt gat gaa ttt cct aaa 768 

Lys Asn Leu Asn Val Asn His Val Val Thr Leu Asp Glu Phe Pro . Lys 
245 • . 250 255 

gca act tct gca gta get aca ctt aat gtt get tat ttt ggt ggt gaa- 816 

Ala Thr Ser Ala Val Ala Thr Leu Asn Val Ala Tyr Phe Gly Gly Glu 
260 ^265 270 

get gga gta aag ttt aca ttt taa / 840 

Ala Gly Val Lys Phe thr Phe 

275 280 



<210> 24 

<211> 279 

<212> PRT 

<213> Ehrlichia chaffeensis 



- <400> 24 

- - Met Ser - Lys -Lys Lys -Phe lie- Thr. He .Gly _Thr. Val . Leu^Ala ,Ser^ Leu 

1 5- - .10 .15 



Leu Ser Phe Leu Ser lie Glu Ser Phe Ser Ala He Asn His Asn His 
20 .25 30 

Thr Gly Asn Asn Thr Ser Gly He Tyr He Thr Gly Gin Tyr Arg Pro 
35 .40 45 

Gly Val Ser His Phe Ser Asn Phe Ser Val Lys Glu Thr Asn Val Asp 
50 55 60 



Thr He Gin Leu Val Gly Tyr Lys 
' 65 70 

Asn Thr Tyr Ser Asn Phe Gin Gly 
85 

Asn Ala Ala Ser Phe Seri Gly Ala 



Lys Ser Ala Ser Ser He Asp Pro 

75 80 

Pro Tyr Thr Val Thr Phe Gin Asp 

90 , 95 

He Gly Tyr Ser Tyr Pro Glu Ser 
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100 



105 



110 



Leu Arg Leu Glu Leu Glu Gly Ser Tyr Glu Lys Phe Asp Val Lys Asp 
115 120 125 

Pro Lys Asp. Tyr Ser Ala Lys Asp Ala Phe Arg Phe Phe Ala Leu Ala 
130 135 140 

Arg Asn Thr Ser Thr Thr Val Pro Asp Ala Gin Lys Tyr Thr Val Met 

145 150- . • 155 • . . 160 

Lys Asn Asn Gly Leu Ser , Val Ala Ser lie Met lie Asn Gly Cys Tyr. 

165 170 175 

Asp Leu Ser Phe Asn Asn Leu Val Val Ser Pro Tyr lie Cys Ala Gly 
180. 185 . 190 

lie Gly Glu Asp Phe lie Glu Phe Phe Asp Thr Leu His lie Lys Leu 
195 200 205 

Ala Tyr Gin Gly Lys Leu Gly lie Ser Tyr Tyr Phe Phe Pro Lys lie 
210 215 • 220 

Asn Val Phe Ala Gly Gly Tyr Tyr His Arg Val lie Gly Asn Lys Phe 
225 230 '235 240 

Lys Asn Leu Asn Val Asn His Val Val Thr Leu Asp Glu Phe Pro Lys 
245 250 255 

Ala Thr -Ser Ala. .Val Ala Thr Leu Asn. Val jAla Tyr Phe Gly Gly Glu 
260 265 270 

Ala Gly Val Lys Phe Thr Phe 
275 



<210> 25 ■ . 

<211> 852 
<212> DNA 

<213> Ehrlichia chaffeensis 

<220> 

<221> CDS 

<222> (1) . . (852) 

<400> 25 

atg agt get aaa aaa aag ctt ttt ata ata ggg tea gtg tta gta tgt 
Met Ser Ala Lys Lys Lys Leu Phe lie lie Gly Ser Val Leu Val Cys 
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1 5 • . 10 15 

tta gtg tea tac tta cct act aaa tct ttg tea aac tta aat aat att 96 

Leu Val Ser Tyr Leu Pro Thr Lys Ser Leu Ser Asn Leu Asn Asn lie 
20 ' 25 * 30 . 

aat aat aac act aag tgc act ggg eta tat gtc agt gga eaa tat aaa 144 

Asn Asn Asn Thr Lys Cys Thr Gly Leu; Tyr Val Ser Gly Gin Tyr Lys 
35 .40 45 

cet act gtt tct cac ttt agt aat ttt tea ctt aaa gaa act tat act 192 

Pro Thr Val Ser His Phe Ser Asn Phe. Ser Leu Lys Glu Thr Tyr Thr 
50 55 60 . 

gae act aaa gag tta" tta gga eta gca aaa gat att aag tct att aca 240 

Asp Thr Lys Glu Leu Leu Gly Leu Ala Lys Asp lie Lys Ser lie Thr 
65 70 75 80 . 

gat ata aca aca aat aaa aaa ttc aae att cct tat aac aca aaa ttt 288 

Asp lie Thr Thr Asn Lys Lys Phe Asn lie Pro Tyr Asn Thr Lys Phe 
85 90 -95' 

eaa gat aat get gtt age ttc agt gca get gtt gga tat att tec eaa 336 

Gin Asp. Asn Ala Val Ser Phe Ser Ala Ala Val Gly Tyr He- Ser Gin 
loo 105^ "no 

gae agt cea agg gtt , gag gta gaa tgg^tct tat gaa gaa ttt gae gtt 384 

Asp Ser Pro Arg Val Glu Val Glu Trp Ser Tyr Glu Glu Phe Asp Val 
115 ,120 . . 125 

aaa aat cct ggt aat tac gta gta agt gaa gee ttc agg tat att get 432 

Lys Asn Pro Gly Asn. Tyr Val Val Ser Glu Ala Phe Arg Tyr lie Ala 
130 135 140 

tta gca aga gga att. gat aat ett eaa aaa tat cct gaa "aca "aat aag' 480 

Leu Ala Arg Gly lle Asp Asn Leu Gin Lys Tyr Pro Glu Thr Asn Lys 
145 150 155 160 

tat gtt gtt ata aag aac aat ggc tta tct gtc gca tec att ata ate 528 

-Tyr VaL Val lie , Lys Asn Asn Gly Leu Ser Val Ala Ser lie lie lie 
165 170 175 

aat ggc tgt tat gat ttt tct tta aae aat tta aaa gta tea cct tac 576 

Asn Gly Cys Tyr Asp Phe Ser Leu Asn Asn Leu Lys Val Ser Pro Tyr 
180 185 190 . 

ata tgc gta ggg ttt ggt ggg gae att ata gaa ttt ttt agt get gta 624 

He Cys Val Gly Phe Gly Gly Asp lie lie Glu Phe Phe Ser Ala Val 
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195 



200 



205 



agt ttt aaa ttt get tat caa ggt aag gta ggt ate agt tat cca tta 672 

Ser iPhe Lys Phe Ala Tyr Gin Gly Lys Val Gly tie Ser Tyr Pro Leu 
210 215 220 

ttc tct aat atg att ata ttt get gac gga tat tac eat aag gtc ata 720 

Phe Ser Asn Met lie lie Phe Ala Asp. Gly Tyr Tyr His Lys Val lie 

225 230 235 240 

gga aat aaa ttt aae aat tta aat gtt eaa eac gtt gtt agt ctt .aac 7 68 

Gly Asn Lys Phe Asn Asn Leu Asn Val Gin His Val Val Ser Leu Asn.. 

245 250- . 255 

agt cat cct. aag tet act ttt gea gta get aet ctt aat gtt gag tat 816 

Ser His Pro Lys Ser Thr Phe Ala Val Ala Thr Leu Asn Val Glu Tyr 

260 265 270 

ttc ggt agt gaa ttt ggg tta aaa ttt ata ttttaa 852 

Phe Gly Ser Glu.Phe Gly Leu Lys Phe lie Phe . 
275 280 



<210> 26 

<211> 283 ■ " • • 

<212> PRT 

<213> Ehrlichia chaffeensis 

<400> 26 

Met" Ser "Ala Lys "Lys Lys' Leu *Phe -lie I-le - Gly- Ser Val -Leu Val. Cys™ 

- 1 ' ' ' 5 10 . 15 

Leu Val Ser Tyr Leu Pro Thr Lys Ser Leu Ser Asn Leu Asn Asn lie 

. . .2.0 . . _ _ 25 30 

Asn- Asn Asn Thr Lys Cys Thr Gly Leu Tyr Val Ser Gly Gin Tyr Lys 
35 - 40 45 ' 

■Pro Thr Val Ser His Phe- Ser Asn Phe Ser Leu Lys Glu Thr Tyr Thr 
50 - . 55 _ 60' 

Asp Thr Lys Glu Leu Leu Gly Leu Ala Lys Asp lie Lys Ser lie Thr 
65 70 ' . 75 80 

Asp lie Thr Thr Asn Lys Lys Phe Asn lie Pro Tyr Asn Thr Lys Phe 
85 90 95 

Gin Asp Asn Ala Val Ser Phe Ser Ala Ala Val Gly Tyr He Ser Gin 
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100 



105 



110 



Asp Ser Pro Arg Val Glu Val Glu Trp Ser Tyr Glu Glu Phe Asp Val 

115 120 125 . 

Lys Asn Pro Gly Asn Tyr Val Val Ser Glu Ala Phe Arg Tyr lie Ala 
130 135 140 

Leu Ala Arg Gly lie Asp Asn Leu Glri' Lys Tyr Pro Glu Thr Asn Lys 
145 150 . ■ 155 . 160 

Tyr Val Val lie Lys Asn Asn Gly Leu- Ser Val Ala Ser' lie lie He 
165 ^ " 170 175 

Asn Gly Cys ; Tyr Asp Phe Ser Leu Asn Asn Leu Lys Val Ser Pro Tyr 
180 185 190 

lie Cys Val Gly Phe 'Gly Gly Asp He He Glu Phe Phe Ser Ala Val 
195 200 • 205 

Ser Phe Lys Phe Ala Tyr Gin Gly Lys Val Gly He Ser Tyr Pro Leu 
210 215 220 

Phe. Ser Asn Met He .He Phe Ala Asp Gly Tyr Tyr His Lys Val He 
225 230 . 235 240. 

Gly Asn Lys Phe Asn Asn Leu Asn- Val Gin His Val Val Ser Leu Asn 
24 5 250 . . 255 

Ser- His -Pro Lys ^Ser -Thr- -Phe Ala. Val .Ala. Thr. Leu .Asn .Val _Glu Tyr 
260 265 . 270 

Phe Gly Ser Glu Phe Gly Leu Lys Ph^ lie Phe 
275 -280 



<210> 27 

'<211> 828 ' . . 

<212> DNA 

<213> Ehrlichia chaff eensiis 

<220> 

<221> CDS 

<222> (1) . . (828) 

<400> 27 

atg agt aaa- aaa aat ttt att aca ata gga gca aca ctt att cat atg 
Met Ser Lys Lys Asn Phe lie Thr He Gly Ala Thr Leu He His Met 



38 



1 5 10 15 

ttg tta cct aac ata tct ttt cca gaa act att aac aat aac act gat 

Leu Leu Pro Asn lie Ser Phe Pro Glu Thr lie Asn Asn Asn Thr Asp 

20 - 25 . 30 

aaa ctt tct ggg tta tat ata agt ggg caa tat aaa cca ggg att tct 

Lys. Leu Ser Gly Leu Tyr lie Ser Gly Gin Tyr Lys Pro Gly lie Ser 

35 .40 45 

cat ttc age aaa ttt tea gtc aaa gaa ate tat aat gat aac att caa 

His Phe Ser Lys Phe Ser Val Lys Glu lie Tyr Asn Asp Asn lie Gin 

50 55 60 ' ' 

eta att ggg tta aga cac aac gca att tct act agt. acc ctt aat att 

Leu He Gly Leu Arg His Asn Ala He Ser Thr Ser Thr Leu Asn. He 

65. 70 75 80 

aat aca gat ttt aat ate cec tat aaa gta aca ttt caa aat aac att 

Asn Thr Asp Phe Asn He Pro Tyr Lys Val Thr Phe Gin Asn Ash lie 

85 90 • 95 

acc age ttt agt gga get att ggt tat tct gat ecc aca ggg gca aga 

Thr Ser Phe Ser Gly Ala He Gly Tyr Ser Asp Pro Thr Gly Ala Arg 

100 • 105 110 

ttt gag ctt gaa ggt tct " tat' gaa gaa ttt gat gtg aca gat . cct gga 

Phe Glu Leu Glu Gly Ser Tyr Glu Glu Phe Asp Val Thr Asp Pro Gly 

115 _ 120 125 

gac tgc tta ata aaa gat acc tat aga tat ttc get tta get aga aac 

Asp Cys Leu He Lys Asp Thr Tyr Arg Tyr Phe Ala Leu Ala Arg Asn 

130 135 140 



cca tea ggt tct age cct ace tea aac aac tat act gtt atg aga aat 

Pro Ser Gly Ser Ser Pro Thr Ser Asn Asn Tyr Thr Val Met Arg Asn 

145 150 155 160 

gat ggt gtt tee att act tct gtt ata ttt aat ggc tgt tat gac ate 

Asp Gly Val- Ser He Thr Ser Val He Phe -Asn Gly Cys Tyr Asp He 

165 / 170 175 

ttt tta aag gat tta gaa gta tea cct tat gta tgt gtt ggt gta ggt 

Phe Leu Lys Asp Leu Glu Val Ser Pro Tyr Val Cys Val Gly Val Gly 

180 185 190 

gga gat ttt ata gaa ttt ttt gac gca tta cac att aaa tta gca tac 

Gly Asp Phe He Glu Phe Phe Asp Ala Leu His He Lys Leu Ala Tyr 
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195 200 205 

caa ggc aag tta ggt ate aat tat cac tta teg act caa gca age gta 672 
Gin Gly Lys Leu Gly lie Asn Tyr His Leu Ser Thr Gin Ala Ser Val 
210 215 -220 

ttt att gat gga tat tat cat aag gtt ata gga aat eaa ttc aac aat 720 
Phe He Asp Gly Tyr Tyr His Lys Val lie Gly Asn Gin Phe Asn Asn 
225 230 . 235 240 

eta aat gtt caa cac gtg get agt aca gat ttt gga ect.gta tac gca 768 
Leu Asn Val Gin His Val Ala Ser Thr Asp Phe Gly Pro Val Tyr Ala 
245 250 255 

gta gee aca ctt aac att ggt tat ttt ggt ggt gaa ate gga att aga 816 
Val Ala Thr Leu Asn He Gly Tyr Phe Gly Gly Glu He Gly He Arg 
.260 265 270 

ctt aca ttt ta'a 828 
Leu Thr Phe " 
275 



<210> 28 
<211> 275 
<212> PRt 

<2l3>' Ehrlichia ehaffeensis 
<400> 28 

Met Ser Lys -Lys- Asn-Phe lie _Thr. lie. Gly . Ala .Thr _Leu lie His Met 
1 . 5 _ * . . 10 15 ' 



Leu Leu Pro Asn lie Ser Phe Pro Glu Thr He Asn Asn Ash Thr Asp 

20 25 30 

Lys Leu Seir Gly Leu Tyr He Ser Gly Gin Tyr Lys Pro Gly He Ser 

35 40 45 

His Phe Ser Lys Phe Ser Val Lys Glu He Tyr Asn Asp Asn He Gin 

50 55 60 . . 

Leu lie Gly Leu Arg His Asn Ala He Ser Thr Ser Thr Leu Asn He 

65 70 75 - 80 

Asn Thr Asp Phe Asn He Pro Tyr Lys Val Thr Phe Gin Asn Asn He 

85 90 95 

Thr Ser Phe Ser Gly Ala lie Gly Tyr Ser Asp Pro Thr Gly Ala Arg 



40 



100 



105 



110 



Phe Glu Leu Glu Gly Ser Tyr Glu Glu Phe Asp Val Thr Asp Pro Gly 
115 120 . 125 

Asp Cys Leu lie Lys Asp Thr Tyr Arg Tyr Phe Ala Leu Ala Arg Asn 
130 135 140 

Pro Ser Gly Ser Ser Pro Thr Ser Asn Asn Tyr Thr Val Met Arg Asn 
145 150 ,155 ^ 160 

Asp Gly Val Ser lie Thr Ser Val He Phe Asn Gly Cys Tyr Asp He 
165 170 175 

Phe Leu Lys Asp Leu Glu Val Ser Pro Tyr Val Cys Val Gly Val Gly 
180 ' 185 190 

Gly Asp Phe lie Glu. Phe Phe Asp Ala Leu His lie Lys Leu Ala Tyr 
195 200 205 

Gin Gly Lys Leu Gly lie Asn- Tyr His Leu. Ser Thr .Gin Ala Ser Val 
210 215 220 

Phe He Asp Gly Tyr Tyr His Lys Val He Gly Asn Gin Phe Asn Asn 
225 230 235 240 

Leu Asn Val Gin His Val Ala Ser Thr Asp Phe Gly Pro Val Tyr Ala 
245 250 255 

Val -Ala Thr Leu Asn He Gly Tyr.-Phe Gly. Gly Glu lie Gly lie- Arg 
260 265 270 



Leu Thr Phe 
275 



<210> 29 

<211> 858 

<212> DNA 

<213> Ehrlichia chaffeensis 

<220> 

<221> CDS 

<222> (1) . . (858) 



<4 00> 29 

atg aat aat aga aaa agt ttt ttt ata ata ggt gca tea tta eta gca 
Met Asn Asn Arg Lys Ser Phe Phe He He Gly Ala Ser Leu Leu Ala 



1 5 .10 15 

age tta tta ttc aca- tct gag gcc tct tct aca gga aat gta agt aac 96 
Ser Leu .Leu Phe Thr Ser Glu Ala Ser Ser Thr Gly Asn Val Ser Asn 
20 25 . bo 

cat act tat ttt aaa cct agg tta tat ate agt gga caa tat aga eca 144 
His Thr Tyr Phe Lys Pro Arg Leu Tyr lie Ser Gly Gin Tyr Arg Pro 
35 . 40 45 

gga gtt tct cat ttt age aaa ttt tea gtc aaa gaa ace aac tac aat 192 
Gly Val Ser His Phe Ser Lys Phe- Ser Val Lys Glu Thr Asn Tyr Asn 
50 .55 60 

act act caa eta gtt ggg ctt aaa aag gac ate agt gtc ata ggg aac 240 
Thr Thr Gin Leu Val Gly Leu Lys Lys Asp lie Ser Val lie Gly Asn 
65 70 75 ' .80 

agt aat ate aca ace tac aca aat ttc aac ttt cct tac att' gea gaa 288 
Ser Asn lie Thr Thr Tyr Thr Asn Phe Asn Phe Pro Tyr lie Ala Glu 

85 90 ■ 95 ' ' 

ttt caa gad aat gee ata agt ttc agt ggg gea att gga tac ttg tat 336 
Phe Gin Asp Asn Ala He Ser Phe Ser Gly Ala He Gly Tyr Leu Tyr 
100 105 110 

tec gag aat ttt aga att gaa gta gag get tct tat gaa gaa ttt gat . 384 
Ser Glu Asn Phe Arg lie. Glu Val Glu Ala Ser Tyr Glu Glu Phe Asp 
115 120 125 

gtt aaa aat. eca gaa gga tct get aca gac gea tac agg tat ttt gea 4 32 
Val Lys Asn Pro Glu Gly Ser Ala Thr Asp Ala Tyr Arg Tyr Phe Ala 
130 135 140 

eta gea cgt get atg gat 'ggc~act aat aaa tct agt cct gat gac - aca- - 480- 
Leu Ala Arg Ala Met Asp Gly Thr Asn Lys Ser Ser Pro Asp Asp Thr 
145 150 155 160 

aga aaa ttc act gtc atg aga aat gdc ggg. tta tea att tea tea gta 528 
Arg Lys Phe Thr Val Met Arg Asn Asp Gly Leu Ser He Ser Ser Val 
' . 165 170 175 

atg ata aat gggtgt tac aat ttt aca tta gat gat ata eca gta gta 576 
Met He Asn Gly Cys Tyr Asn Phe Thr Leu Asp Asp He Pro Val Val 
180 185 190 

ccg tat gta tgc gea gga ata gga gga gat ttc ata gag ttt ttt aat 624 
Pro Tyr Val Cys Ala Gly He Gly Gly Asp Phe He Glu Phe Phe Asn 



42 



195 



200 



205 



gat tta cat gtt aag ttt cgt cat caa ggc aag gta ggt. att agt tat 672 

Asp Leu His Val Lys Phe Arg His Gin Gly Lys Val Gly lie Ser Tyr ' 

210 215 220 

tct ata tec cct gaa gta agt tta ttt ctt aac gga tat tac cat aaa 720 

Ser lie Ser Pro Glu Val Ser Leu Phe, Leu Asn Gly Tyr Tyr His Lys 
225 230 235 240 

gta aca ggt aac aga ttt aaa aac tta cac gtt caa cac gta agt gat 768 

Val Thr Gly Asn Arg Phe Lys Asn Leu His Val Gin His Val Ser Asp 
245 250 255 

tta agt gac get cct aag ttc aca tct gca gtt get aca etc aat gtt 816 

Leu Ser Asp Ala Pro Lys Phe Thr Ser Ala Val Ala Thr Leu Asn Val 
260 265 270 

ggg tac ttt ggt ggc gaa att gga gta aga ttt ata ttt taa, 858 

Gly Tyr Phe; Gly Gly Glu lie Gly Val Arg Phe He Phe 

275 ' 280 . 285 



<210> 30 
<211> 285 
<212> PRT 

<213> Ehrlichia chaffeensis 

<400> 30 

-Met -Asn Asn -Arg Lys- Ser -Phe. .Phe^ . lie lie ^Gly Ala Ser Leu . Leu Ala 

- 1 — * - . ... 10. ... 1^ 

Ser Leu Leu Phe Thr Ser Glu Ala Ser Ser Thr Gly Asn Val Ser Asn 
■20 '25 30 

His Thr Tyr Phe Lys Pro Arg Leu Tyr He Ser Gly Gin Tyr Arg' Pro 
35 40 45 

Gly Val Ser His Phe Ser Lys Phe Ser Val Lys Glu Thr Asn Tyr Asn 
50 55 60 

Thr Thr Gin Leu Val Gly Leu Lys Lys Asp He 
65 70 ■ • 75 

Ser Asn He Thr Thr Tyr Thr Asn Phe Asn Phe 
85 90 

Phe Gin Asp Asn Ala lie Ser Phe Ser Gly Ala He Gly Tyr Leu Tyr 



Ser Val He Gly Asn 
80 

Pro Tyr He Ala Glu 
95 
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100 



105 



110 



Ser Glu Asn Phe Arg He Glu Val Glu Ala Ser Tyr Glu Glu Phe Asp 
115 ' 120 125 

Val Lys Asn Pro Glu Gly Ser Ala Thr Asp Ala Tyr Arg Tyr Phe Ala 
130 135 140 

Leu Ala Arg Ala Met Asp Gly Thr Asn Lys Ser Ser Pro Asp Asp Thr 
145 150 ' ' 155 160. 

Arg Lys Phe Thr Val Met Arg Asn Asp Gly Leu Ser He Ser Ser Val 
165 170 175 

Met He Asn Gly Cys Tyr Asn Phe Thr Leu Asp Asp He Pro Val Val 
• 'l80 185 190 

Pro Tyr Val Cys Ala Gly He' Gly Gly Asp Phe He Glu Phe Phe Asn 
195 ' : 200 205 

Asp Leu His Val Lys Phe Arg His Gin Gly Lys Val Gly. He Ser Tyr 
210 215 ... 220 , 

Ser He Ser Pro Glu Val Ser Leu Phe Leu Asn Gly Tyr Tyr His Lys 
225 230- 235 240 

Val Thr Gly Asn Arg Phe Lys Asn Leu His Val Gin His Val Ser Asp 
. *. 245 250 255 

Leu JSer^Asp Ala' Pf5 *Lys' Phe "Thr" Ser Ala- Val- Ala- Thr- Leu -Asn Va-1 
- 260 265 ,270 

Gly Tyr Phe Gly Gly Glu He Gly Val Arg Phe He Phe 

. . 275 . . „ 280 ^ 285 - 



<210> 31 

<211> 867 ' . . 

<212> DNA 

<213>' Ehrlichia canis. _ . ... 

<220> 

<221> CDS 

<222> (1) . . (867) 

<400> 31 

atg aat tgc aaa aga ttt ttc ata gca agt gca ttg ata tea eta atg 
Met Asn Cys Lys Arg Phe Phe He Ala Ser Ala Leu He Ser Leu Met 
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1 



5 



10 



15 



tct ttc tta cct age gta tct ttt tct gaa tea ata cat gaa gat aat 96 
Ser Phe Leu Pro Ser Val SerPhe Ser Glu Ser ile His qiu Asp As n 
20, 25 30 

ata aat ggt aac ttt tac att agt gca aag tat atg cca agt gcc tea 14 4 
lie Asn Gly Asn Phe Tyr lie Ser Ala -Lys Tyr Met Pro Ser Ala Ser 
35 ' 40 45 

cac ttt ggc gta ttt tea gtt aaa gaa gag aaa aac aea, aca aet gga 192 
His Phe Gly Val Phe Ser Val Lys Glu Glu Lys Asn Thr Thr Thr Gly 

50 55 ^ • -60 . 

gtt ttc gga tta aaa caa gat tgg gae gga gea aca ata aag gat gea - 240 
Val Phe Gly Leu Lys Gin Asp Trp Asp Gly Ala Thr. He Lys Asp Ala 
65 70 75 80 

age age age eae aca ata gae cea agt aca ata ttc tec att tea aat 288 
Ser Ser Ser His Thr lie Asp Pro Ser Thr lie Phe Ser lie Ser Asn 
85 90 95 

tat tea ttt aaa tat gaa aac aat cca ttt tta ggg ttt gca gga get "336 
tyr Ser Phe Lys Tyr Glu Asn Ash Pro Phe Leu Gly Phe Ala Gly Ala 
100 105 110 

^att ggc tac tea atg ggt ggt cca agg gta gag ttt gaa gtg tct tac 384 
lie Gly Tyr Ser Met Gly Gly Pro Arg Val Glu Phe Glu Val Ser Tyr 
115 120 • 125 

gaa ata ttt gat gta aaa aac caa ggt. aac agt tac aag aac gat get 432 
Glu He Phe Asp Val Lys Asn Gin Gly Asn Ser Tyr Lys Asn Asp Ala 
130 135 140 

cac aaa tat tge get' tta tea aga cac ace gga ggt atg cca caa- gcc - 480 
His Lys Tyr Cys-Ala Leu Ser Arg His Thr Gly Gly Met Pro Gin Ala 
145 150 155 1.60 

ggt eat caa aat aaa ttt gtc ttc eta aaa aat gaa gga tta ctt gae 528 
Qly His Gin Asn Lys Phe Val Phe Leu Lys Asn Glu Gly Leu Leu Asp 
165 ' 170 175; 

ata tea ctt atg ata aac gca tgt tat gat ata aca ate gae age atg 576 
lie Ser Leu Met lie Asn Ala Cys Tyr Asp lie Thr lie Asp Ser Met 
180 185 190 

cca ttt tct cca tat ata tgt gea ggt att ggt agt gae tta gtt teg 624 
Pro Phe Ser Pro Tyr lie Cys Ala Gly ile Gly Ser Asp Leu Val Ser 



45 



195 



200 



205 



atg ttt gaa act aca aat cct aaa att tct tat caa gga aaa tta ggt 672 
Met Phe^ Glu Thr Thr Asn Pro Lys lie Ser .Tyr Gin Gly Lys Leu Gly 

2i0 215 220 

gta agt tac tec ata age cca gaa gca tct gtt ttt gtt gga gga cac 720 

Val Ser Tyr Ser lie Ser Pro Glu Ala.. Ser Val Phe Val Gly- Gly His 
225 230 235 240 

ttt cac aga gtt ata ggt aat gaa ttt aaa gac att cct gca ata act 768 

Phe His Arg Val lie Gly Asn Glu Phe Lys Asp lie Pro Ala lie Thr 
245 ^ 250 255 

cct get gga gca ada gaa att aaa ggc aca cag ttt aca aca gta aca 816 

Pro Ala Gly Ala Thr Glu lie Lys Gly Thr Gin Phe Thr Thr Val Thr . 
260 265 270 

tta aac ata tgc cac ttc gga eta gag ctt gga ggc agg ttt act ttt 864 

Leu Asn lie Cys His Phe Gly Leu Glu Leu Gly Gly Arg Phe Thr Phe 
275 280 285 

taa 867 



<210> 32 • , . • 

<211> 288 . 
<212> PRT 

.<213>- Ehrlichia canis. _ . .._ . . _^ . 

<400> 32 , 

Met Asn Cys Lys Arg Phe. Phe lie Ala Ser Ala Leu lie Ser Leu Met 
15 10 15 

Ser Phe Leu Pro Ser Val Ser Phe Ser Glu Ser lie His Glu Asp Asn 
'20 ' 25 30 

lie Asn Gly Asn Phe Tyr lie Ser Ala Lys Tyr Met Pro Ser Ala Ser 
35 , . 40 45 

His Phe Gly Val Phe Ser Val Lys Glu Glu Lys Asn Thr Thr Thr Gly 
50 55 '60 

Val Phe Gly Leu Lys Gin Asp Trp Asp Gly Ala Thr lie Lys Asp Ala 
65 70 75 80 

Ser Ser Ser His Thr lie Asp Pro Ser .Thr lie Phe Ser lie Ser Asn 
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85 



90 



95 



Gly Phe Ala Gly Ala • 

110' 

Phe Glu Val Ser Tyr 
125 

• Glu lie Phe Asp Val Lys Asn Gin Gly* Asn Ser Tyr Lys Asn Asp Ala . 
130 135 140 

His Lys Tyr Cys Ala Leu Ser Arg His Thr Gly Gly Met Pro Gin Ala 
145' 150 . • "1-55 ' 160 

Gly His Gin Asn Lys Phe Val Phe Leu Lys Asn 'Glu Gly Leu Leu Asp 
165 ■ 170 175 

lie Ser Leu Met lie Asn Ala Cys Tyr Asp lie Thr lie Asp Ser Met 
180 185 . 190 

Pro Phe Ser Pro Tyr lie Cys Ala Gly lie Gly Ser Asp Leu Val Ser 
195 200 205 ■ 

Met Phe Glu Thr Thr Asn Pro * Lys lie Ser Tyr Gin Gly Lys Leu Gly 
210 215 .220 

Val Ser Tyr Ser He Ser Pro Glu Ala Ser Val Phe Val Gly Gly His 

225 230 - 235 • 240 

Phe^His Arg. Val Ile_Gly ^Asn Glu .Phe Lys Asp He Pro Ala He Thr 

_ _ . _ 245 250 ^ ' " ' " 255 

Pro Ala Gly Ala Thr Glu He. Lys Gly Thr Gin Phe Thr Thr Val Thr 
260 265 . ^ 270 • 

Leu Asn He Cys. His Phe Gly Leu Glu Leu Gly Gly Arg Phe Thr Phe 
275 280 285 

<210> 33 
<211> 864 
<212> DNA • 

<213> Ehrlichia chaffeensis 

<220> 

<221> CDS 

<222> (1) . . (864) 



Tyr Ser Phe Lys Tyr Glu Asn Asn Pro Phe Leu 
100 105 



He Gly Tyr Ser Met Gly Gly Pro Arg Val Glu 
115 120 
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<400> 33 

atg aaa tat aaa aaa act ttt aca gta act gca tta gta tta tta act 48 

Met Lys Tyr Lys Lys Thr Phe Thr Val Thr Ala Leu Val Leu Leu Thr 

1 • 5 ■ 10 15 

• tec ttt aca cat ttt ata cct ttt tat agt cca gca cgt gcc agt aca 96 
Ser Phe Thr His Phe He Pro Phe Tyr Ser Pro Ala Arg Ala Ser Thr 

20 ^ 25. 30 

att cac aac ttc tac att agt gga aaa tat atg cca aca gcg tea cat 144 
lie His Asn Phe Tyr He Ser Gly Lys Tyr Met Pro Thr Ala Ser His 
35 40 * 45 

ttt gga att ttt tea get aaa gaa gaa caa agt ttt act aag gta tta 192' 
Phe Gly lie Phe Ser Ala Lys Glu Glu Gin Ser Phe Thr Lys Val Leu " 
50 - 55 60 

gtt ggg" tta gat caa ega tta tea eat aat att ata aac aat aat gat . 240 
Val Gly Leu Asp Gin Arg Leu Ser His Asn He lie Asn Asn Asn Asp 
65 • 70 75 80 

aca gca aag agt ctt aag gtt caa aat tat tea ttt aaa tac aaa aat 288 
Thr Ala Lys Ser Leu Lys Val Gin Asn Tyr • Ser Phe ' Lys Tyr Lys Asn 
85 ^ . 90 ' "95 

aac cca ttt eta gga ttt gca aga get att ggt tat tea ata gge aat 336 
Asn Pro Phe Leu Gly Phe Ala Arg Ala He Gly Tyr Ser He Gly Asn 
100 105 110 

- tea- aga -ata -gaa cta~ gaa gta- tea eat gaa ata ttt gat 3ct aaa -aac • 384 
Ser Arg He Glu Leu Glu Val Ser His. Glu He Phe. Asp Thr Lys Asn 
115 . , 120 . . 125 

cca gga aac aat tat tta aat gaetct eae aaa tat tgc get tta tet 432 

• Pro Gly Asn Asn Tyr Leu Asn Asp Ser His Lys Tyr Cys Ala Leu Ser 

130 135 140 

eat gga agt cac ata tgc agt gat gga aat age gga gat.tgg tac act . 480 
His Gly Ser His He Cys Ser Asp Gly Asn Ser Gly Asp Trp Tyr Thr 
145' 150 155 160 

gca aaa act gat aag ttt gta ett etg aaa aat gaa ggt tta ctt gae 528 
Ala Lys Thr Asp Lys Phe Val Leu Leu Lys Asn Glu Gly Leu Leu Asp 
165 .170 175 

gtc tea ttt atg tta aac gca tgt tat gae . ata aca act gaa- aaa atg 576 
Val Ser Phe Met Leu Asn Ala Cys Tyr Asp He Thr Thr Glu Lys Met 
180 185 190 
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cct ttt tea cct tat ata tgt gca ggt att ggt act gat etc ata tot 624 
Pro Phe Ser Pro Tyr He Cys Ala Gly He Gly Thr Asp Leu He Ser 
195 200 205 

atg ttt gag aca aca caa aac aaa ata tct .tat caa gga aag tta ggt 672 
Met Phe Glu Thr Thr Gin Asn Lys He Ser Tyr Gin Gly Lys Leu:Gly 
210 . • 215 s 220 

tta aac tat act ata aac tea aga gtt tct gtt ttt gca ggt ggg cac 720 
Leu Asn Tyr Thr He Asn Ser Arg Val Ser Val. Phe Ala Gly Gly His 
225 230 - 235 240 

ttt cat aaa gta ata ggt aat gaa ttt aaa ggt att cct act eta tta 768 
Phe His Lys Val He Gly Asn Glu Phe Lys Gly He Pro Thr Leu Leu 
245 ■ 250 • 255 

cct gat gga tea aac att aaa gta caa cag tct gca aca gta aca tta 816 
Pro Asp Gly Ser Asn He Lys Val Gin Gin Ser Ala. Thr Val Thr Leu ' 
260 265 ■ 270 



gat gtg tgc cat ttc ggg tta gag att gga agt aga ttt ttc ttt taa 
Asp Val Cys His Phe Gly Leu Glu He Gly Ser . Arg Phe Phe Phe 
275 280 285 



<210> 34 • 

<211> 287 

<212> PRT 

<2r3> Ehrlichia ehaffeensis — - - --- -. _ 

<400> 34 

Met Lys Tyr Lys Lys Thr Phe Thr Val Thr Ala Leu Val Leu Leu Thr 

1 . .• 10 • ' , 15 

Ser Phe Thr His Phe He Pro Phe Tyr -Ser Pro Ala Arg Ala Ser Thr. 
20" ■ 25 '30 

He His Asn Phe Tyr He Ser Gly Lys Tyr Met Pro Thr Ala Ser His 
. . 35. 40 ■ 45 

Phe Gly He Phe Ser Ala Lys Glu Glu Gin Ser Phe Thr Lys Val Leu 
.50 55 60 

Val Gly Leu Asp Gin Arg^ Leu Ser His Asn He He Asn Asn Asn Asp 
65 70 75 80 



864 



Thr 



Ala Lys Ser Leu Lys Val Gin Asn Tyr Ser Phe Lys Tyr Lys Asn 
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85 



90 



95 



Asn Pro Phe Leu Gly Phe Ala Arg Ala He Gly Tyr Ser He Gly Asn 
100 i05 110 

Ser Arg He GluLeu Glu Val Ser His Glu lie Phe Asp Thr Lys Asn 
115 120 125 

Pro Gly Asn Asn Tyr Leu Asn Asp Ser His Lys Tyr Cys Ala Leu Ser 
* 130 135 ' . 140 

His Gly Ser His lie Cys Ser Asp Gly Asn Ser Gly Asp Trp Tyr Thr 
145 150 . 155 • 160 

.Ala Lys- Thr Asp Lys Phe Val Leu Leu Lys Asn Glu Gly Leu Leu Asp 
165 .170 175 

Val Ser Phe Met Leu Asn Ala Cys Tyr Asp He Thr Thr Glu Lys Met 
180 - ' .185 190 

Pro Phe Ser Pro Tyr He Cys Ala Gly He Gly Thr Asp Leu He Ser 

195 200 . 205 ■ 

Met Phe Glu Thr Thr Gin Asn Lys He Ser Tyr Gin Gly Lys Leu Gly 
210 215 220 

Leu Asn Tyr Thr He Asn Ser. Arg Val Ser Val Phe Ala Gly Gly His 
225 . 230 .235 '240 

.?he His^Lys Val _Ile, Gly,Asn Glu_ Phe Lys Gly lie Prp Thr Leu_Leu_ 
245 250 255 

Pro Asp Gly Ser Asn He Lys Val Gin Gin Ser Ala Thr Val Thr Leu 
260 -265 270 



Asp Var Cys His Phe Gly Leu Glu He Gly Ser Arg Phe Phe Phe 
275 280 285 



<210> 35 
<211> 924 
<212> DNA 

<213> Ehrlichia canis 

<220> 

<221> CDS 

.<222> (1) . . (924)* 



50 



<400> 35 . 

atg ttt tat act aat ata tat att ctg get tgt att tac ttt gca ctt 48 

Met Phe Tyr Thr Asn lie Tyr lie Leu Ala Cys lie Tyr Phe Ala* Leu 
1^' 5 10 • . 15 

cca eta ttg tta att tat ttt cac tat ttt agg tgt aat atg aat tgc 96 
Pro Leu Leu Leu- lie Tyr Phe His Tyr Phe Arg Cys. Asn Met Asn .Cys 
20 • 25\ 30 

aaa aaa att ctt ata aca act gca tta ata tea tta atg tac tct att 144 
Lys Lys lie Leu lie Thr Thr Ala Leu lie Ser Leu Met Tyr Ser lie 
35 "40 45 

cea age ata tct ttt tct gat act ata eaa gat ggt aac atg ggt ggt 192 
Pro Ser lie Ser, Phe Ser Asp Thr lie Gin Asp Gly Asn Met Gly Gly 
50 55. 60^ 

aac ttc tat att agt gga aag tat gta cea agt gtc tea cat ttt ggt 240 
Asn Phe Tyr lie Ser Gly Lys Tyr Val Pro Ser Val Ser His Phe Gly 
65 70 75 - 80 \ 

age ttc tea get aaa gaa gaa age aaa tea act gtt gga gtt ttt gga 288 
Ser Phe Ser Ala Lys Glu Glu Ser Lys Ser Thr Val Gly Val Phe Gly 
85 90 95 

tta aaa cat gat tgg gat gga agt. cca ata ctt aag aat aaa cac get 336 
Leu Lys His Asp Trp Asp Gly Ser Pro lie Leu Lys Asn Lys His Ala 
100 105' 110. 

ga'e" ttt acVgtt cc"a "aac "taf teg" ttc ~aga- tac gag-aac -aat -cca ttt - - 384 - 
Asp Phe Thr Val Pro Asn Tyr Ser Phe Arg Tyr Glu Asn Asn Pro Phe 
115 .120 125 

eta ggg^ ttt gca gga. get ate. g.gt tac _tea atg ggt ggc cca aga ata 432 
Leu Gly Phe Ala Gly Ala lie Gly Tyr Ser Met Gly Gly Pro Arg lie 
'U30 135 140 

gaa ttc gaa ata tct tat gaa gca ttc gac gta aaa agt ect aat ate 480 
Glu Phe Glu lie Ser Tyr Glu Ala Phe Asp Val Lys Ser Pro Asn lie 
145 ^ 150 155 ... 160 

aat tat eaa aat gac gcg cac agg tac tgc get eta tct cat cac aca 528 
Asn Tyr Gin Asn Asp Ala His Arg Tyr Cys Ala Leu Ser His His Thr 
165 170 175 

teg gca gee atg gaa get gat aaa ttt gtc ttc tta aaa aac gaa ggg 576 
Ser Ala Ala Met Glu Ala Asp Lys Phe Val Phe Leu Lys Asn Glu Gly 
180 . 185 190 
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ttaaft gac ata tea. ctt gca ata aat gca tgt tat gat ata ata aat 
Leu lie Asp He Ser Leu Ala lie Asn Ala Cys Tyr Asp He He Asn 
195 200 205 

'gac aaa.gta cet gtt tct cct tat ata tgc gca ggt att ggt act gat 
Asp Lys Val Pro Val Ser Pro Tyr He Cys Ala Gly He Gly Thr Asp 
210 215 220 

ttg att tct atg ttt gaa get aca agt cct aaa att tec tac eaa gga 
Leu He Ser Met Phe Glu Ala Thr Ser Pro Lys He Ser Tyr Gin Gly 
225 230 235 . . 240 

aaa ctg ggc att agt tac tct att aat ceg gaa acc tct gtt ttc ate 
Lys Leu Gly He Ser Tyr Ser He Asn Pro Glu Thr Ser Val Phe He 
245 250 255 

ggt ggg cat ttceac agg- ate ata ggt aat gag ttt aga gat att cct 
Gly Gly His Phe His Arg He He Gly Asn Glu Phe Arg Asp He Pro 
260 "265 270 

gca ata gta cet agt aac tea act aca ata agt gga cea eaa ttt gca 
Ala- He Val Pro Ser Asn- Ser Thr Thr He Ser Gly Pro Gin Phe Ala 
275 280 285 

aca gta aca eta aat gtg tgt cac ttt ggt tta gaa ctt gga gga aga 
Thr Val Thr Leu Asn Val Cys His Phe Gly Leu Glu Leu Gly Gly Arg 
290 295 300 

ttt 'aac ttc taa~ ' " ~ ' . - - . . . . . , , ... . — 

Phe Asn Phe ^ . • . , _ • 

305 



624 



672 



720 



768 



816 



864 



912 



924 



<210> 36 , . 

<211> 307. 
<212> PRT 

<213> Ehrlichia canis 
<400>- 36- ^ • 

Met Phe Tyr Thr Asn He Tyr He Leu Ala Cys He Tyr Phe Ala Leu 
1 ■ 5 10. 15 

Pro Leu Leu' Leu He Tyr Phe His Tyr Phe Arg Cys Asn Met Asn Cys 
20 25 * 30 

Lys Lys He Leu He Thr Thr Ala Leu He Ser Leu Met Tyr Ser He 
35 40 45 



52 



Pro Ser lie Ser Phe Ser Asp Thr lie Gin Asp Gly Asn Met Gly Gly 
50 55 • 60 



Asn Phe Tyr lie Ser Gly Lys Tyr Val Pro Ser Val Ser His Phe Gly 
65 . ' 70 75 80 

Ser Phe Ser Ala Lys Glu Glu Ser Lys Ser Thr Val Gly Val Phe Gly 
85 ' 90 95 

Leu Lys His Asp Trp Asp Gly Ser Pro lie Leu Lys Asn Lys His Ala 
100 105 110 ' 

Asp Phe Thr Val Pro Asn Tyr Ser Phe Arg Tyr Glu Asn Asn Pro Phe 
115 . 120 ' 125 

Leu Gly Phe Ala Gly Ala lie Gly Tyr Ser Met Gly Gly Pro Arg He 
130 135 140 

Glu Phe Glu lie Ser Tyr Glu Ala Phe Asp Val Lys Ser Pro Asn He 
145 . 150 ■ 155 160 

Asn Tyr Gin Asn Asp Ala His Arg Tyr Cys Ala Leu Ser His. His Thr 
165 ' 170 175 

Ser Ala Ala Met Glu Ala Asp Lys Phe Val Phe Leu Lys Asn Glu Gly 
180 185 190 

Leu He Asp lie Ser Leu Ala He Asn Ala Cys Tyr Asp He He Asn 
195 200 205 

Asp Lys Val Pro Val isWr Pro Tyr lie Cys Ala Gly lie Gly Thr Asp 
210 215 220 

Leu* He Ser Met -Phe Glu Ala Thr Ser- Pro Lys He Ser Tyr Gin Gly 
225 230 . 235 240 

Lys Leu Gly He Ser Tyr Ser He Asn Pro Glu Thr Ser Val Phe He 
245 250 255 

Gly Gly His Phe His Arg lle He Gly Asn Glu Phe Arg Asp lie Pro 
260 265 270 

Ala He Val Pro Ser Asn Ser Thr Thr He Ser Gly Pro Gin Phe Ala 
275 280 285 



Thr Val Thr Leu Asn Val Cys His Phe Gly Leu Glu Leu Gly Gly Arg 
290 295 300 
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Phe Asn Phe 
305 



,<210> 37 
<211> 843 
<21,2> PNA 

<213> Ehrlichia canis 

<220> 

<221> CDS 

<222> (1) . . (843) 

<400> 37 - " 

atg aat tgc aaa aaa att ctt. ata aca act gca tta atg tea tta atg 48 

Met Asn Cys Lys Lys lie Leii lie Thr Thr Ala Leu Met Ser Leu Met , ■ 

1 5 10 15 

tac tat get cda age ata tct ttt tct gat act ata caa gac- gat aac 96 
Tyr Tyr Ala Pro Ser lie Ser Phe Ser Asp Thr lie Gin Asp Asp Asn 
20 - 25 .30 

act.ggt age ttc tac ate agt gga aaa tat gta cea agt gtt tea cat 144 
Thr Gly Ser Phe Tyr lie Ser Gly Lys Tyr Val Pro Ser Val Ser His 
35 ' 40 45 

ttt ggt gtt ttc tea get aaa gaa gaa aga aac tea act gtt gga gtt , 192 
Phe Gly Val Phe Ser Ala Lys Glu Glu Arg Asn Ser Thr Val Gly Val 

50- . 55 ...-.-. . . 6 a ... 

ttt gga tta aaa eat gat tgg aat gga ggt aca ata tct aac tct tct 240 
Phe Gly Leu Lys His Asp Tirp Asn Gly Gly Thr lie. Ser Asn Ser Ser 
65 '70 75 ' 80 

eca gaa aat ata tte aca gtt caa aat tat teg ttt aaa tac gaa aac 288 
Pro Glu Asn lie Phe Thr Val Gin Asn Tyr Ser Phe Lys Tyr Glu Asn 
85 90 95 

aac eca ttc tta ggg ttt gca gga get att ggt tat tea atg ggt ggc 336 
Asn Pro Phe Leu Gly Phe Ala Gly Ala lie Gly Tyr Ser Met Gly Gly 
100 105 110 

eca aga ata gaa ctt gaa gtt ctg tac gag aca ttc gat gtg aaa aat 384 
Pro Arg lie Glu Leu Glu Val Leu Tyr Glu Thr Phe Asp Val Lys Asn 
115 120 125 

eag aac aat aat tat aag aac ggc gca cac aga tac tgt get tta tct ' 432 
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Gin Asn Asn Asn Tyf Lys Asn Gly Ala His Arg Tyr Cys Ala Leu Ser 
130 . 135 140 

cat cat agt tea gca aca aac atg tec tec gca agt aac aaa ttt gtt 480 
His His Ser Ser Ala Thr Asn Met Ser Ser Ala Ser Asn Lys Phe Val 
145 150 155 160 ' 

ttc tta aaa aat gaa ggg tta* att gac'vtta tea ttt atg ata aat gca 528 
Phe Leu Lys Asn Glu Gly Leu lie Asp Leu Ser Phe Met lie Asn Ala 
165 '170. 175 

tgc tat gac ata ata att gaa gga atg ect ttt tea act tat att tgt 576 
Cys Tyr Asp lie lie lie Glu Gly Met Pro Phe Ser Pro Tyr lie Cys 
180 • ' ' , 185 190 

gca ggt gtt ggt act gat^ gtt gtt tec atg- ttt gaa get ata aat ect 624 
Ala Gly Val Gly Thr Asp Val Val Ser Met Phe Glu. Ala lie Asn Pro 
195 200 205 

aaa att tct tac caa gga aaa eta gga tta ggt tat agt ata agt tea 672 
Lys lie Ser Tyr Glii Gly Lys Leu Gly Leu Gly Tyr Ser lie Ser Ser 
210 215 220 

gaa gee tct gtt ttt ate ggt gga cac ttt cae aga gte ata ggt aat 720 
Glu Ala Ser Val Phe He Gly Gly His Phe His Arg Val He Gly Asn 
225 . . 230 235 240 

gaa ttt aga gac ate ect get atg gtt ect agt gga tea aat ctt cca 768 

Glu Phe Arg Asp lie Pro Ala Met Val Pro Ser Gly Ser Asn Leu Pro 

- - - ' - 245— ^ - - - > 250^- - - - 255- - - 

gaa aac caa ttt gca ata gta aca eta aat gtg tgt cae ttt ggt tta 816 
Glu Asn Gin Phe Ala lie Val Thr Leu Asn Val Cys His Phe Gly Leu 
260 265 -270 



gaa ctt gga gga aga ttt aac ttc tga 843 
Glu Leu Gly Gly Arg Phe Asn Phe 
275 280 



<210> 38 

<211> 280 ■ 
<212> PRT 

<213> Ehrlichia canis 
<400> 38 

Met Asn Cys Lys Lys He Leu He Thr Thr Ala Leu Met Ser Leu Met 
1 5 10 15 



55 



Tyr Tyr Ala Pro Ser lie Ser Phe Ser Asp Thr lie Gin Asp Asp Ash 
20 . 25 • 30 

Thr Gly Ser Phe Tyr lie Ser Gly.Lys Tyr Val Pro .Ser Val Ser His 
35 40 45 

Phe Gly Val Phe Ser Ala Lys Glu Glu- Arg.Asn Ser Thr Val Gly Val- 
[ 50 55 ' 60^ 

Phe Gly Leu Lys His Asp trp" Asn Gly. Gly Thr lie Ser Asn Ser Ser 
65' 70 ■ 75 80 

Pro Glu Asn lie Phe Thr Val Gin Ash Tyr Ser Phe Lys Tyr Glu Asn 
• 85 ' 90 95 

Asn Pro Phe Leu Gly Phe Ala Gly Ala -lie Gly Tyr Ser Met Gly Gly 

100 . , 105 * ' 110 

Pro Arg lie Glu Leu Glu Val Leu Tyr Glu Thr Phe Asp Val Lys Asn 
115 ' /.i20 125 . 

Gin Asn Asn Asn Tyr Lys Asn Gly Ala His Arg, Tyr Cys A^la Leu Ser 
130 135 ' • 140 

flis His Ser Ser Ala Thr Asn Met Ser. Ser Ala Ser. Ash Lys Phe Val 
145 150 . 155 ^ 160 

Phe Leu Lys Ash Glu . Gly Leu He Asp Leu Ser Phe Met * He Asn Ala 

^ " ; ^ xSb . r"'I70 175 

Cys Tyr Asp He lie He Glu Gly Met Pro Phe Ser Pro Tyr He Cys 
180 * 185 190 

Ala Gly Val Gly Thr Asp Val Val Ser Met Phe Glu Ala He Asn Pro 
195 200 ' 205 

Lys He Ser Tyr <31h Gly Lys Leu Gly Leu Gly Tyr Ser He Ser Ser^ 
210 215 220 

Glii Ala Ser Val Phe lie Gly Gly His Phe His Arg Val lie Gly Ash 

225 . 230 ' \ 235 ,240 

Glu Phe Arg Asp lie Pro Ala Met Val Pro Ser Gly Ser, Asn Leu Pro 
245 250 255 

Glu Asn Gin Phe Ala lie Val Thr Leu Asn Val Cys His Phe Gly Leu 
260 265 270 • 



56 



Glu Leu Gly Gly Arg Phe Asn Phe 
275 280 



<210> 39 
<211> 852 

<212> DNA • 
<213> Ehrlichia canis 

<220> 

<221> CDS 

<222> (1) . . (852) 

<400> 39 . * 

atg aat tgt aaa aaa gtt ttc aca ata agt gca ttg ata tea tec ata 48 
Met Asn Cys Lys Lys Val Phe Thr lie Ser Ala Leu lie Ser Ser lie 
1 5 10 .15 

tac ttc eta cot aat gtc tea tac tct aac cca gta tat ggt aac agt 96 
Tyr Phe Leu Pro Asn Val Ser Tyr Ser Asn Pro Val Tyr Gly Asn Ser 
20 25 . 30 

atg tat ggt aat ttt tac ata tea gga aag tac atg cca agt gtt cct 144 
Met Tyr Gly Asn Phe Tyr lie Ser Gly Lys Tyr Met. Pro Ser Val Pro 
35 40 45 

cat ttt gga att ttt tea get gaa gaa gag aaa aaa aag aca act gta 192 
His Phe Gly -lie Phe Ser Ala Glu Glu Glu Lys Lys Lys Thr Thr Val 

50 " — ""55 - "60" - - - ' 

gta tat ggc tta aaa gga aaa ctg gca gga gat gca ata tct agt caa 240 
Val Tyr Gly Leu Lys Gly Lys Leu Ala Gly Asp Ala lie Ser Ser Gin 

65, . 70 . ... 75 _ 80, 

agt cca gat gat aat ttt acc att cga aat tac tea ttc aag. tat gca 288 
Ser Pro Asp Asp Asn Phe thr lie Arg Asn Tyr Ser Phe Lys Tyr Ala 
85. .90 95 

age aac aag ttt tta ggg ttt gca gta get att .ggt tac teg ata ggc- . 336 
Ser Asn Lys Phe Leu Gly Phe Ala Val Ala He Gly Tyr Ser lie Gly 
100 105 110 

agt cca aga ata gaa gtt gag atg tct tat gaa gca ttt gat gtg aaa 384 
Ser Pro Arg He Glu Val Glu Met Ser Tyr Glu Ala Phe Asp Val Lys 
115 120 125 

aat cca ggt gat aat tac aaa aac ggt get tac agg tat tgt get tta 432 



57 



Asn Pro Gly Asp Asn Tyr Lys Asn Gly Ala Tyr Arg Tyr Cys Ala Leu 
130 135 140 

tct cat caa gat gat gcg gat gat gac atg act agt gca act gac aaa 480 
Ser His Gin Asp Asp Ala Asp Asp Asp Met Thr Ser Ala Thr Asp Lys 
145 150 155 160 

^ttt gta tat tta att aat gaa gga tta ctt aac ata tea ttt atg aca 528 
Phe Val Tyr Leu lie Asn Glu Gly Leu Leu Asn'' lie Ser Phe Met Thr 
165 . 170 175 

aac ata tgt tat gaa aca gca age aaa aat ata cct etc tct cct tac 57 6 
Asii lie Cys Tyr Glu Thr Ala Ser Lys Asn lie Pro Leu Ser Pro Tyr 
.180 '185 190 

ata tgt gca ggt att ggt act gat tta att cac atg ttt gaa act aca 624 
He Cys Ala Gly He Gly thr Asp Leu. He His Met Phe Glu Thr Thr 
195 200 . . . * 205 

cat cct aaa att tct tat caa gga aag eta ggg ttg gee tac ttc gta 672 
His. Pro Lys He Ser Tyr Gin Gly Lys Leu Gly Leu Ala Tyr Phe Val 
210 215 220 

agt gca gag tct teg gtt tct ttt ggt ata tat ttt eat aaa att ata 720 
Ser Ala Glu Ser Ser Val Ser Phe Gly.Ile Tyr Phe His Lys He He 
225 230 235 240 

aat aat aag ttt aaa aat gtt ceagee atg gta cct att aac tea gac . 768 
Asn. Asn Lys Phe Lys Asn Val Pro Ala Met Val Pro lie Asn Ser Asp 
L - 24.5 _ . ...250 . 255^.. 

gag ata gta gga cea cag ttt gca aca gta aca tta aat gta tgc tac 816 
Glu He Val Gly Pro Gin Phe Ala Thr Val Thr Leu Asn Val Cys Tyr 
.260 265 270 



ttt gga tta gaa ctt gga tgt agg ttc aac ttc taa 852 
Phe Gly Led Glu Leu Gly Cys Arg Phe Asn Phe 

. 275 280 , 



<210> 40' 
<211> 283 
<212> PRT 

<213> Ehrlichia canis 
<400> 40 

Met A^n Cys Lys Lys Val Phe Thr lie Ser Ala Leu tie Ser Ser He 
1 5 10 15 



58 



Tyr Phe Leu Pro Asn Val Ser Tyr Ser Asn Pro Val Tyr Gly Asn Ser 
20 25 30 



Met Tyr Gly Asn Phe Tyr lie Ser Gly Lys Tyr Met Pro Ser Val Pro 
35 40 45 



His Phe Gly He Phe 
50 

Val Tyr Gly Leu Lys 

65 - 

Ser Pro Asp Asp Asn 
85 

Ser Asn Lys Phe Leu 
100 . 



Ser Ala Glu Gluv Glu Lys 
55 

Gly Lys Leu Ala Gly Asp 
70 75 

Phe Thr He Arg Asn Tyr 
90 

Gly Phe Ala Val Ala He 
105 



Lys Lys Thr Thr Val 
60 

Ala He Ser Ser Gin 
80 

Ser Phe Lys Tyr Ala 

Gly Tyr Ser He Gly 
110. 



Ser Pro Arg He Glu Val Glu Met Ser tyr Glu Ala Phe A^p Val Lys 

115 120 125 

Asn Pro Gly Asp Asn Tyr Lys Asn Gly Ala Tyr Arg Tyr Cys Ala Leu 

130 135 140 

Ser His Gin Asp Asp Ala Asp Asp' Asp Met Thr Ser Ala Thr Asp Lys 

145 150 155 160 

Phe Val Tyr Leu He Asn Glu Gly Leu Leu Asn He Ser Phe Met Thr 

. . ^ - „ ' , 165 " - - 17-0. - - - - ■ - - 175 - 

Asn He Cys Tyr Glu Thr Ala Ser Lys Asn He Pro Leu Ser Pro Tyr 

180 185 190 

He Cys Ala Gly He Gly Thr Asp Leu He His Met Phe Glu Thr Thr 

195 200 205 

His Pro Lys He Ser Tyr Gin Gly Lys Leu Gly Leu Ala Tyr Phe Val 

210 215 220 

Ser Ala Glu Ser Ser Val Ser Phe Gly He Tyr Phe His Lys He He 

225 230 235 240 

Asn Asn Lys Phe Lys Asn Val Pro Ala Met Val Pro He Asn Ser Asp 

245 - 250 255 

Glu He Val Gly Pro Gin Phe Ala Thr Val Thr Leu Asn Val Cys Tyr 

* 260 265 270 



59 



Phe Gly Leu Glu Leu Gly ;Cys Arg Phe . Asn .Phe 
275 280 



<210> 41 
<211> 831 
<212> DNA 

<213> Ehrlichia canis 

<220> . ' 

, <221> CDS ' \ . ^ , ' . 

<:222> (1) . . (831) . V . ; ^ 

<A00> 41 

atg aac tgt aaa aaa ttt ctt ata aca act aca ttg gta tea eta aca 48 

Met Asn Cys Lys Lys Phe Leu lie Thr Thr Thr Leu Val. Ser Leu Thr ' 
1 - . 5 10 / ' 15 ' 

att ctt tta cct ggc ata tct ttc tec aaa, oca ata cat gaa aac aat 96 
lie Leu Leu Pro Gly lie Ser- Phe Ser Lys Pro lie His Glu Asn Asn 

- . 20 . ' ' . 25 "so 

act aca gga aac .ttt tac att att gga aaa tat . gta cca agt att tea 144 
Thr Thr Gly Asn Phe Tyr lie lie Gly Lys Tyr Val Pro Ser lie Ser 

* 35 40 . . • 45 

■* ' 

cat ttt ggg aac ttt tea get aaa gaa gaa aaa aac' aca act' act gga 192' 
His. Phe Gly Asn Phe Ser Ala Lys Glu, Glu Lys Asn Thr Thr Thr Gly 

^50 _ _ ^ J>5__ ^ ^ .60 

att ttt gga tta aaa gaa tea tgg act ggt ggt ate ate ctt gat aaa 240 
lie Phe Gly Leu Lys Glu Ser Trp Thr Gly Gly lie lie Leu- Asp Lys - 
65 70 ■ . 75 • ■ ^- 80 



gaa cat gca get ttt aat. ate cca aat tat tea ttt aaa. tat gaa aat 288 

Glu His Ala Ala. Phe Asii lie Pro Asn Tyr Ser Phe Lys Tyr Glu Asn 

' 85 ' 90 - 95 

aat cca ttt tta gga ttt gca ggg gta att ggc tat tea ata ggt-' agt 336 

Asn" Pro Phe Leu Gly^ Phe Ala Gly Val Tie Gly Tyr Ser lie Gly Seif 

100 ■ ■ 105 110 

cca aga ata gaa ttt gaa gta tea tac gag aca ttc gat gta caa aat 384 

Pto Arg lie Glu Phe Glu Val Ser Tyr Glu Thr Phe Asp Val Gin Asn 

115 ' * 120 125 



cca gga gat aag ttt aac aat gat gca cat aag tat tgt get tta tec 



432 



60 



Pro Gly Asp Lys Phe Ash Asn Asp Ala His Lys Tyr Gys Ala Leu Ser 
130 135 140 



aat gat tec agt aaa aca atg aaa agt ggt aaa ttc gtt ttt etc aaa 480 
Asn" Asp Ser -Ser Lys Thr Met Lys Ser Gly Lys Phe Val/Ph0 Leu Lys 
145 150 ■ 155 , 160 

aat gaa gga tta agt gae ata tea cte' atg tta aat gta tgt tat gat 528 
Asn Glu Gly Leu Ser Asp lie Ser Leu Met Leii Asn Val Gys Tyr Asp 
165 '170 175 

ata ata aac aaa aga atg cot ttt tea'cct tac ata tgt gea gge att - 576 
lie He Asn Lys Airg Met Pro Phe Ser Pro Tyr lie ;Cys Ala Gly He 
-^ 180 185 \ . ' 190 . , 

ggt aet gae. tta ata ttc atg ttt gae get ata aac cat aaa get get ' 624 
Gly Thr Asp Leu lie Phe Met Phe Asp Ala' 11^ Asn His Lys Ala Ala 

I9'5 ; ' ' . 200 205 - 

tat caa gga aaa- tta ggt ttt aat tat cca ata age cca gaa get aac 672 
Tyr Glh Gly Lys Leu Gly Phe Asn Tyr Pro lie Ser Pro Glu Ala Asn 
210 ^ . 215 220 ■■ 

att tet atg ggt gtg cac ttt cac aaa gta aca aac aa,c gag ttt aga 720 
lie Ser Met Gly Val His Phe His Lys Val Thr Asn- Asn Glu Phe Arg 
225 230 235 240 

gtt cet gtt eta tta act" get gga gga etc get cca gat aat eta ttt . , 7 68 
Val Pro Val Leu Leu Thr Ala Gly Gly Leu Ala Pro Asp Asn Leii Phe 
^ 24-5_ 2 SO-- ^ 2&5 

gea ata gta aag ttg agt ata tgt cat ttt ggg tta gaa ttt ggg tac 816 
Ala lie Val Lys Leu Ser lie Cys His Phe Gly Leu Glu Phe Gly Tyr 
. ._[ ^2$0 .,,.265„ 270 ,^ 

agg gtc agt tt,t taa 831 
Arg Val Ser Phe . 
275 



<210> 42 

<211> 27 6 ' " • ' 

<212> PRT . ; ^ 

<213> Ehrlichia canis 

<400> 42 

Met Asn Cys Lys Lys Phe Leu tie Thr Thr Thr Leu Val Ser Leu Thr 

1 . 5 ' 10 15 



61 



lie Leu Leu Pro Gly. lie Ser Phe Ser Lys Pro lie His Glu Asn Asn 
20 25 30 

Thr Thr Gly Asn Phe Tyr lie lie Gly Lys Tyr Val Pro Ser lie Ser 
35 40 . 45 

His Phe Gly Asn Phe Ser Ala Lys Glu. Glu Lys Asn Thr Thr Thr Gly 
50 55 ■ 60 . 

lie Phe Gly Leu Lys Glu Ser Trp Thr Gly Gly lie lie Leu Asp Lys 
65 70 75 80 

Glu His Ala Ala Phe Asn He Pro Asn Tyr Ser Phe Lys Tyr Glu Ash 
85 90 ; . 95 

Asn Pro Phe Leu Gly Phe Ala Gly Val lie Gly Tyr Ser lie Gly Ser 

100 • 105 . • ' ' 110 

Pro Arg lie Glu Phe Glu Val Ser Tyr Glu Thr Phe Asp Val Gin Asn 
. 115 . 120 125 * „ 

Pro Gly Asp Lys Phe Asn Aisn Asp Ala His Lys Tyr Cys Ala Leu Ser 
130 ^ 135 ' 140 

Asn Asp Ser Ser Lys Thr Met Lys Ser Gly Lys Phe Val. Phe Leu Lys 
145 150 155 160 

Asn Glu Gly Leu Ser. Asp He Ser Leu Met Leu Asn Val Cys Tyr Asp 

-165 . . . , . 17.0 ..: : itjs/ 

He lie Asn Lys Arg Met Pro Phe Ser Pro Tyr. He Cys- Ala Gly He 
180 185- 190 

Gly Thr Asp Leu lie* Phe Met ' Phe 'Asp Ala*"Ile Asn' His Ilys ATa Ala 
195 200 205 

Tyr Gin Gly Lys Leu Gly Phe Asn Tyr Pro lie Ser Pro Glu Ala Asn 
210 215 220 

He Ser Met Gly Val His Phe His Lys Val Thr Asn Asn "Glu Phe Arg 
225 230 235 240 

Val Pro Val Leu Leu Thr Ala Gly Gly Leu Ala Pro Asp Asn Leu Phe 
245 250 255 

Ala He Val Lys Leu Ser He Cys His Phe Gly Leu Glu Phe Gly Tyr 
260 265 270 



62 



Arg Val ^Ser Phe 
275 



•<210> 43 * • , • 

<211> 882 ' 

<212> DNA ' ^ 

<213> Ehrlichia canis 

<220> ' 

<221> CDS 

<222> (1) . . (882) 

<400> 43 

atg aat aat.aaa etc aaa ttt act ata ata aac aca gta tta.gta tgc 4 8 
Met Asn Asn Lys Leu Lys Phe Thr lie lie Asn Thr Val Leii Val Cys 
1 5 ' ' 10 15 

tta ttg tea tta cct aat ata tct tec tea aag gee ata aac aat aac 96 
Leu Leii Ser Leu. Pro Asn lie Ser Ser Ser Lys Ala lie Asn Asn Asn 
20 ^ 25 30 

get aaa aag tac tac gga tta tat ate agt gga caa tat aaa ecc agt 14 4 
Ala Lys Lys Tyr Tyr Gly Leu Tyr lie Ser Gly Gin Tyr Lys Pro Ser 
35 . 40 . 45 ' 

gtt tct gtt tte agt aat ttt tea gtt aaa gaa acc aat gte ata act 192 
Val Ser Val Phe Ser Asn Phe Ser Val Lys Glu Thr Asn Val lie Thr 

'"'.50 * 55 " " " "60" " " ■ 



aaa aac ett ata get tta aaa aaa gat gtt gac tct att gaa acc aag 240 
Lys Asn Leu lie Ala Leu Lys Lys Asp Val Asp Ser lie Glu Thr Lys 

65 - 70 - - ■-. -75 . ... , 80 , 



act gat gee agt gta ggt att agt aac cca tea aat ttt act ate ecc 28 8 

Thr Asp Ala Ser Val Gly lie Ser Asn Pro Ser Asn Phe Thr lie Pro 

85 .90 95 * 

tat aca get gta ttt caa gat aat tct gte aat tte aat gga act att - 336. 

Tyr Thr Ala Val Phe Gin Asp Asn Ser Val Asn Phe Asn Gly Thr lie 

100 105 110 

ggt tac acc ttt get gaa ggt aca aga gtt gaa ata gaa ggt tct tat 384 

Gly Tyr Thr Phe Ala Glu Gly Thr Arg Val Glu lie Glu Gly Ser Tyr 

115 120 125 

gag gaa ttt gat gtt aaa aac cct gga ggc tat aca eta agt gat gee 4 32 



63 



Glu Glu Phe Asp Val Lys Asn Pro Gly Gly Tyr Thr Leu Ser.Asp Ala 
130 . 135 140 

tat cgc tat ttt gca tta gca cgt gaa atg aaa ggt aat agt ttt aca 480 

Tyr Arg Tyr .Phe Ala Leu Ala Arg Glu Met Lys Gly Asn Ser Phe Thr 

145 - ' 150 • 155 . 160 

cct aaa gaa aaa. gtt tct aat agt ttt^^ttt cac'act gta atg aga aat 528 

Pro Lys Glu Lys Val Ser Asn Ser Phe Phe His Thr Val Met Arg Asn 
165 .170 175 



gat gga tta tct ata ata. tct gtt ata gta. aat gtt tgc tac gat ttc 
Asp Gly Leu Ser lie He Ser Val He Val Asn- Val Cys Tyr Asp Phe 
180 : . 185 190 



ttt get agt tta tat tac cat aaa gta atg ggc aat caa ttt aaa aat 
Phe Ala Ser Leu Tyr Tyr His Lys Val Met Gly Asn Gin Phe Lys Asn 

- 245 --- - 250 _ .255 

tta aat gtc caa gat gtt get gaa ctt gca agt ata cct aaa att aca 
Leu Asn Val Gin Asp Val Ala Glu Leu Ala Ser He Pro Lys He Thr 
260 265 270 

tec gca gtt get aca ctt aat att ggt tat ttt gga ggt gaa att ggt 
Ser Ala Val Ala Thr Leu- Asn He Gly Tyr Phe Gly Gly Glu He Gly 
275 280 285 

gca aga ttg aca ttt taa 
Ala Arg Leu Thr Phe 
290 



576 



tct ttg aac aat ttg tea ata teg cct . tac ata tgt gga gga gca ggg 624 

Ser Leu Asn Asn Leu Ser lie Ser . Pro Tyr He Cys Gly Gly Ala Gly 

195 200 205 

gta gat get ata gaa ttc ttc gat gta tta cac att aag ttt gca tat 672 

Val Asp Ala He Glu Phe Phe Asp Val Leu His He Lys Phe Ala Tyr 
210 215 '220 

caa age aag eta ggt att get tat tct eta cea tct aac att agt etc 720 

Gin Ser Lys Leu Gly He Ala Tyr Ser Leu Pro Ser Asn lie Ser Leu 

225 ' 230 235 . ' 240 



768 



816 



864 



882 



<210> 4 4 

<211> 293 

<212> PRT 

<213> Ehrlichia canis 



64 



<400> 44 

Met Asn Asn Lys Leu Lys Phe Thr lie lie Asn Thr Val Leu Val Cys 
1-5 10 ' 15 

Leu Leu Ser Leu Pro Asn lie Ser Ser Ser Lys Ala lie Asn Asn Asn 
20 25 30 

Ala Lys Lys Tyr Tyr Gly Leu Tyr lie Ser Gly Gin Tyr Lys Pro Ser 
35 \ 

Val Ser Val Phe Ser Asn. Phe Ser Val Lys Glu Thr Asn Val lie Thr 
50 ' 55 60 

Lys Asn Leu lie Ala Leu Lys Lys Asp Val Asp Ser lie Glu Thr Lys 
65 70 ' 75 . 80 

Thr Asp Ala Ser Val Gly lie Ser Asn Pro Ser Asn Phe Thr lie Pro, 
85 • 90 95 

Tyr Thr Ala Val Phe Gin Asp Asn Ser Val Asn Phe Asn Gly Thr lie 
100 105 lip 

Gly Tyr Thr Phe Ala Glu Gly Thr Arg Val Glu He Glu Gly Ser Tyr 
115 120 ' 125 

Glu Glu Phe Asp Val Lys Asn Pro Gly Gly Tyr Thr Leu Ser Asp Ala 
130 135 140 

Tyr Arg Tyr Phe. Ala .Leu Ala^.Arg Glu Met Lys Gly Asn Ser Phe Thr 
145 . . .150 '155 ' ■ 160" 

Pro Lys Glu Lys Val Ser Asn Ser Phe Phe His Thr Val Met Arg Asn 
165 170 175 

Asp Gly Leu Ser lie lie Ser Val He Val Asn Val Cys Tyr Asp Phe 
180 185 190 

Ser Leu Asn Asn Leu Ser He Ser Pro Tyr He Cys Gly Gly Ala Gly 
195 200 205 

Val Asp Ala He Glu Phe Phe Asp Val Leu His He Lys Phe Ala Tyr 
210 215 220 

Gin Ser Lys Leu Gly He Ala Tyr Ser Leu Pro Ser Asn He Ser Leu 
225 230 235 240 

Phe Ala Ser Leu Tyr Tyr His Lys Val Met Gly Asn Gin Phe Lys Asn 



65 



245 



250 



255 



Leu Asn Val Gin Asp Val Ala Glu Leu Ala Ser He Pro Lys He Thr 
260 265- '270 

Ser Ala Val Ala Thr Leu Asn He Gly Tyr Phe Gly Gly Glu He Gly 
275 280 ' 285 

Ala Arg Leu Thr Phe 

290 . 



<210> 45 
<211> .900 
<212> DNA 

<213> Ehrlichia canis 

<220> * ■ 

<221> CDS 

<222> (1) , . (900) 

<400> 45 

atg aat age .aag agt aag ttc ttt. aca ata tgt aca tcq tta ata tgc 

Met Asn 'Ser Lys Ser Lys Phe Phe Thr He Cys Thr Ser Leu He Cys 

1 ' 5 10 . 15 



aca aaa cat tct gga tta tat gtt age gga cat tat aag ccc age gtt 
Thr Lys His Ser Gly Leu Tyr Val Ser Gly His Tyr Lys Pro Ser Val 
35 40 45 

tec att ttt age aaa ttt tea gta aaa gaa aca aat aca cat aca gta 
Ser He Phe Ser Lys Phe Ser Val Lys Glu Thr 'Asn Thr His Thr Val 
50 55 60 



agt aat ggt get aca ggc att age aaa gca aca aat ttt aat ctt cct 

Ser Asn Gly Ala Thr Gly He Ser Lys Ala Thr Asn Phe Asn Leu Pro 

85 90 . 95 

tat gtt gca gaa ttt caa gac aat gee ttc aac ttc agt gga get att 

Tyr Val Ala Glu Phe Gin Asp Asn Ala Phe Asn Phe Ser Gly Ala He 



48 



tta tta tea tea cct aac aca. tct etc tea aac. ttc* ata ggc aat agt 96 
Leu Leu Ser Ser Pro Asn Thr Ser Leu Ser Asn Phe lie Gly Asn Ser 
20 25 . 30 



144 



192 



cag tta gta get ctt aaa aaa gat gtt aat tct att tct atg aac ate 240. 
Gin Leu Val Ala Leu Lys Lys Asp Val Asn Ser He Ser Met Asn He 
65 70 * 75 80 



288 



336 



66 



100 



110 



ggt tat tea ctt ttt gaa caa eta aac att gaa gtt .gaa ggt tct tat 384 

Gly Tyr Ser Leu Phe Glu Gin Leu Asn He Glu Val Glu Gly.Ser Tyr • 

115 120 125 

gaa gaa tte gat gee aaa aat cct ggt ggt tat att tta aat gat gca 432 

Glu Glu Phe Asp Ala Lys Asn Pro Gly . Gly. Tyr He Leu Asn Asp Ala 
130 135 140 

ttc cgc tat ttt gca ttg gca cgt -gaa atg gga caa gaa aaa aat gat 480 

Phe Arg Tyr Phe Ala Leu Ala Arg Glu Met Gly Gin Glu Lys Asn Asp 

145 150 " • 155 160 

aat aag cat ctt agt cct aag gag gag cat gat ata agt aaa aca tat 528 

Asn Lys His Leu Ser Pro Lys Glu Glu His Asp He Ser Lys Thr Tyr 
165 170 175 



tac aca gtc atg aga aat aat ggg tta tct ata tta tct att atg ata 
Tyr Thr Val Met Arg Asn Ash Gly Leu Ser lie Leu Ser He Met He 
180 185 190 



tea gac aac att agt tta ttt aca aat gga tat* "tac cat caa gta ata- 
Ser Asp Asn He Ser Leu Phe Thr Asn Gly Tyr Tyr His Gin Val He 
245 * 250 255 

ggt gat caa ttt aaa aac tta aaa gtc caa tat ata ggt gaa ctt aaa 
Gly Asp Gin Phe Lys Asn Leu Lys Val Gin Tyr. He Gly Glu Leu Lys 
260 ' . " " 2:65 270 

gag aac ccg aaa att aca tct gca gtt get act etc aat gtt gga tac 
Glu Asn Pro Lys He Thr Ser Ala Val Ala Thr Leu Asn Val Gly Tyr 
275 280 ' 285 

ttt gga ggt gaa att gga gta aga etc aca ctt taa 
Phe Gly Gly Glu He Gly Val Arg Leu Thr Leu 

67 



576 



aat ggc tgc tat aat eta cct etc aat gat tta tea ata tea cct tat 624 

Asn Gly Cys Tyr Asn Leu Pro Leu Asn Asp Leu Ser He Ser. Pro Tyr 
. 195 • '200 205 

ttt tgt aca gga ata ggt gta gat get ata gaa ttt ttt gat gca ctg 672 

Phe Cys Thr Gly He Gly Val Asp Ala He Glu Phe Phe Asp Ala Leu 
210 215 220 . 

eat ctt aaa-ctt get ttg caa agt aaa ata gga get act tab caa tta 720 

His Leu Lys Leu Ala Leu Gin Ser Lys He Gly Ala Thr Tyr Gin Leu 

225 ■ 230 235 ' 240 



-768 



816 



864 



900 



290 



295 



300 



<210> 46 
<211> 299 

<212> PRT , . 

<213> Ehrlichia canis 

<400> 46 

Met Asn Ser Lys Ser .Lys Phe Phe Thr.Ile Cys Thr Ser Leu lie Cys 
1 ^ 5 ' 10 . 15' 

Ser Pro Asn Thr Ser Leu Ser Asn Phe lie Gly Asn Ser- 
20 _ 25 30 

Ser Gly Leu Tyr Val Ser Gly His Tyr Lys Pro Ser Val 
40 • : . , 45 

Ser He Phe Ser Lys Phe Ser Val Lys Glu Thr Asn Thr His . Thr Val. 
50 55 60 

Gin Leu Val Ala Leu Lys Lys Asp Val Asn Ser He Ser Met Asn lie 
65. 70 75 , 80 

Ser Asn Gly Ala Thr Gly lie Ser Lys Ala Thr Asn Phe Asn Leu Pro 
85 90 95 , 

Glu Phe Gin Asp Asn Ala Phe Asn Phe Ser Gly Ala lie 
100 105 110 

Leu Phe Glu Gin Leu Asn Ilis Glu Val Glu Gly Ser. Tyr 
120 125 

Asp Ala Lys Asn Pro Gly Gly Tyr lie Leu Asn Asp Ala 
\35 ' 140" 

Phe Arg Tyr Phe Ala Leu Ala Arg Glu Met Gly Gin Glu Lys Asn Asp 
145 150 155 160 

-Asn Lys. -His Leu Ser Pro Lys Glu. Glu His Asp lie Ser Lys Thr Tyr 
165 170 ' 175 

Tyr Thr Val Met Arg Asn Ash Gly Leu Ser He Leu Ser lie Met He 
180 18;5 190 

Asn Gly Cys Tyr Asn Leu Pro Leu Asn Asp Leu Ser He Ser Pro Tyr 
195 200 205 



Leu Leu Ser 



Thr Lys His 
35 



Tyr Val Ala 



Gly Tyr Ser 
' 115 



,G1u;G1.u ,Phe 
130 



68 



Phe Cys Thr Gly lie Gly Val Asp Ala lie Glu Phe Phe Asp . Ala Leu 
210 215 220 



His Leu Lys Leu Ala Leu Gin Ser Lys lie Gly Ala Thr Tyr Gin Leu 

225 230 235 240 

Ser Asp Asn He Ser Leu Phe Thr Asn Gly Tyr Tyr His Gin Val He 

245 ^ 250 ' 255 

Gly Asp Gin Phe Lys Asn Leu Lys Val ' Gin Tyr lie Gly Glu Leu Lys 

260 265 270 

Glu Asn Pro Lys He Thr Ser Ala Val Ala Thr Leu Asn Val Gly Tyr 

* 275 280 285 

Phe Gly Gly Glu. He Gly Val Arg Leu Thr Leu 

290 295 . 



<210> 47 
<211> 843 

<212> DNA . ' _ 

<213> Ehrlichia canis 

<220> 

<221> CDS 

<222> (1) . . (843) 

<400> 47 

atg aat tat'aag' aaa a~tt cfa" gta' a'ga agc~gcg tta' atc-tca tta -atg -4 8- 
Met Asn Tyr Lys Lys lie Leu Val Arg . Ser Ala Leu He Ser Leu Met - 
1 5 ' 10 15 

tea -ate-tta- cca tat cag„ tct ttt gca gat cct gta ggt tea aga act 96 
Ser He Leu Pro Tyr Gin Ser Phe Ala Asp Pro Val Gly Ser Arg Thr 
20 25 30 

aat gat aac aaa gaa ggc ttc tac att agt gca aag tac aat cca agt 144 
Asn Asp Asn Lys Glu Gly Phe Tyr lie Ser Ala Lys Tyr Asn Pro Ser 
-35 40 45 

ata tea cac ttt aga aaa ttc tct get gaa gaa act cct att aat gga 192 
He Ser His Phe Arg Lys Phe Ser Ala Glu Glu Thr Pro He Asn Gly 
50 55 60 

aca aat tct etc act aaa aaa gtt ttc gga eta aag aaa gat ggt gat 240 
Thr Asn Ser Leu Thr Lys Lys Val Phe Gly Leu Lys Lys Asp Gly Asp 
65 70. 75 80 



69 



ata aca aaa aaa gac gat ttt aca aga gta get cca ggc att gat ttt 288' 
lie Thr Lys Lys Asp Asp Phe Thr Arg Val 'Ala Pro Gly lie Asp Phe 
85 90 95 

caa aat aac tta ata tea gga ttt tea gga agt att ggt tac "tct atg 336 
Gin Asn Asn Leu lie Ser Gly Phe Ser Gly Ser lie Gly Tyr Ser Met 
100 105 110 

gac gga cea aga ata gaa ctt gaa gctgca tat caa caa ttt aat cca 384 
Asp Gly Pro Arg lie Glu Leu Glu Ala Ala Tyr Gin* Gin Phe Asn Pro 
115 120 125 

aaa aac ace gat aac aat gat act gat aat ggt gaa tac tat aaa cat 432 
Lys Asn Thr Asp Asn Asn Asp Thr Asp Asn Gly Glu Tyr Tyr. Lys His 
130^ .135 140 

ttt gca tta tct cgt aaa gat' gca atg gaa gat cag caa tat gta gta 480 
Phe Ala Leu Ser Arg Lys Asp Ala Met Glu Asp Gin Gin Tyr 'Val Val 
145 150 155 160 

ctt aaa aat gac ggc ata act ttt atg tea ttg atg gtt aat act tgc 528 
Leu Lys Asn Asp Gly lie Thr Phe Met Ser Leu Met Val Asn Thr Cys 
165 . 170 . 175 

tat gac att aca get gaa gga gta .tct. ttc gta cca tat gca tgt gca ■ 576 
Tyr Asp lie Thr Ala Glu Gly Val Ser Phe Val Pro Tyr Ala Cys Ala 
180 185 190 

ggt ata gga gca gat ctt ate act att ttt-aaa gac- ete-aat -eta aaa - 624 
Gly lie Gly Ala Asp Leu lie Thr^ lie- Phe Lys Asp Leii Asn Leu Lys 
195 200 205 

ttt get tac caa gga aaa ata ggt att agt tac cct ate aca cca gaa 672 
Phe Ala Tyr Gin Gly Lys lie Gly lie Ser Tyr Pro lie Thr Pro Glu 
210 215 220 

gtc tct gca ttt att ggt gga tac tac eat ggc gtt att ggt aat aaa 720 
Val Ser Ala Phe lie Gly Gly Tyr Tyr His Gly Val' lie Gly Asn Lys 
225 230 .235 240 

ttt gag aag ata cct gta ata act cct gta gta tta aat gat get cct 768 
Phe Glu Lys lie Pro Val lie Thr Pro Val Val Leu Asn Asp Ala Pro 
245 250 255 

caa acc aca tct get tea gta act ctt gac gtt gga tac ttt ggc gga 816 
Gin Thr Thr Ser Ala Ser Val Thr Leu Asp Val Gly Tyr Phe Gly Gly 
260 265 270 



70 



gaa att gga atg agg ttc acc ttc taa 
Glu He Gly Met Arg Phe Thr Phe. 

275 280 



8 



<210> 48 . * , 

<211> 280 - 
<212> PRT 

<213> Ehrlichia canis 
<400> 48 

Met Asn Tyr Lys Lys lie Leu Val Arg. Ser Ala Leu lie Ser Leu Met 
1 5 10 15 

Ser He Leu Pro tyr Gin Ser Phe Ala Asp. Pro Val Gly Ser Arg Thr 
'20 25 30 

Asn Asp Asn Lys Glu Gly Phe Tyr He Ser Ala Lys Tyr Asn Pro Ser 
35 40 * . 45 

He Ser His Phe Arg Lys. Phe Ser Ala Glu Giu Thr Pro He Asn Gly 
50 * 55 ' 60 ' 

Thr Asn Ser Leu Thr Lys Lys Val Phe Gly Leu Lys Lys' Asp Gly Asp 
65 • 70 75 80 

He Thr Lys Lys Asp Asp Phe Thr Arg Val Ala Pro Gly, He Asp Phe 
- -85- " " 90 - " -- -95-- - 



Gin Asn Asn Leu lie Ser Gly Phe Ser Gly Ser He Gly Tyr Ser Met, 
100 • 105 110 

Asp Gly Pro Arg He Glu Leu Glu Ala Ala Tyr Gin Gin Phe Asn Pro 
,115 120- ' 125 

Lys Asn Thr. Asp Asn Asn Asp Thr Asp Asn Gly Glu Tyr Tyr Lys His 
130 ^ 135 140 

Phe Ala Leu Ser Arg Lys Asp Ala Met Glu Asp Gin Gin Tyr Val Val 
145 150 155 160 

Leu Lys Asn Asp Gly He Thr Phe Met Ser Leu Met Val Asn thr Cys 
165 170 175 

Tyr Asp lie Thr Ala Glu Gly Val Ser Phe Val Pro Tyr Ala Cys Ala 
180 185 190 



71 



Gly lie Gly Ala Asp Leu lie Thr 

195 200 

Phe Ala Tyr Gin Gly Lys' He Gly 

210 215 

Val Ser Ala Phe lie Gly Gly Tyr 

225 230 ' 

Phe Glu Lys He Pro Val He Thr 
245 

Gin Thr Thr Ser Ala Ser Val Thr 
260 

Glu He Gly Met Arg Phe Thr Phe 

275 .^280 



He Phe Lys Asp Leu Asn Leu Lys 
205 

He Ser Tyr Pro lie Thr Pro Glu 
220 

Tyr His Gly Val He Gly Asn Lys 

235 240 

Pro Val Val Leu Asn Asp Ala Pro 
250 255 

Leu Asp Val Gly Tyr Phe Gly Gly 
265 270 



<210> 49 ■ 

<211> 903 ^ . ' ' 

<212> DNA 
<2l3> OMP-IZ 

<220> 
<221> CDS 

<222> (1) . , (903) ^ • 

<400> 49- , . _ .... .J _ _ 

atg aag aag aaa aat caa ttt ate aca ata' agt aca ata tta gta tgt . 48 
Met Lys Lys Lys Asn Gin Phe lie Thr He Ser Thr lie Leu Val Cys 
1 .5 10 .15 

tta ttg' tea tta tct aat gca tea ett tea aac act aca aat agc 'ag'c "96 V 
Leu Leu Ser Leu Ser Asn Ala Ser Leu * Ser Asn Thr Thr Asn Ser Ser 
. 20 ,25 30 

act aaa aaa cag ttt ggg tta tat gtt agt gga eaa tac aag cet agt 144 
-Thr -Lys. Lys Gin Phe Gly Leu Tyr Val Ser Gly Gin Tyr Lys Pro Ser 
35 40 45 . " 

gtt tct att ttt age aat ttc tea gta aag gaa act aat ttt cct aca 192 
Val Ser He Phe Ser Asn Phe Ser Val Lys Glu Thr Asn Phe Pro Thr 
50 55 . 

aag tat eta gca get ett aaa aaa gae att aat tct gte gaa ttt gac 240 
Lys Tyr Leu Ala Ala Leu Lys Lys Asp He Asn Ser Val Glu Phe Asp 
65 ' 70 . 75 80 



72 



gat agt gtt act get ggc att agt tac cca ctt aatttc agt act cct 288 
Asp Ser Val Thr Ala Gly lie Ser Tyr Pro Leu Asn Phe Ser Thr Pro 
85 90 95 

tat ata get gta ttt caa gat aat att tct aat ttt aat ggc get att . 336 
Tyr He Ala Val Phe Gin Asp Asn Ile vSer Asn Phe Asn Gly Ala He 
100 105 110 

ggg tac act ttt gtt gaa ggc cca aga att gaa ata gaa ggt tct tat 384 
Gly Tyr Thr Phe Val Glu Gly Pro Arg He Glu He 'Glu Gly Ser Tyr 
115 120 ^ 125 

gaa 'gaa ttc gat gtc aaa gac ctg gaa gat ata cag aaa tac aag atg 432 
Glu Glu Phe Asp Val Lys Asp Leu Glu Asp He Gin Lys Tyr Lys Met 
130 . 135 140 

cat acc gtt gac ttt get tta gca egt gat ata gac tct att cct act 480 
His Thr Val. Asp Phe Ala Leu Ala Arg Asp He Asp Ser He Pro Thr 
145 150 155 160 

age cca aaa aat aga act tea cat gat ggc aac agt tea tat aag gta 528 
Ser Pro Lys Asn Arg Thr Ser His Asp Gly Asn Ser Ser Tyr Lys Val 
165 170 175 

tac cac act gta atg aaa aat gaa gga eta tct ata ata tec att atg 576 
Tyr His Thr Val .Met Lys Asn Glu Gly Leu Ser He He Ser He Met 
.... 180_ 185 190 

gtc aat ggc tge tat gat ttt tct tea gat aat tta tea ata tta cct 624 
Val Asn Gly Cys Tyr Asp Phe Ser Ser Asp Asn Leu Ser He Leu Pro 
195 200 205 

tat gta tgt ggt ggt ata ggt gta aat get ata gag ttt ttc gat gca 672 
Tyr Val Cys Gly Gly He Gly Val Asn Ala He Glu Phe Phe Asp Ala 
210 215 220 

tta cat gtt aaa ttc gcg tgt cag ggt aaa tta ggt att act tat ' cca 720 
Leu His Val Lys Phe Ala Cys Gin Gly Lys Leu Gly He Thr Tyr Pro 
225 230 ' 235 240 

tta tct tec aac gtt agt tta ttt get ggt gga tat tat cac caa gta 768 
Leu Ser Ser Asn Val Ser Leu Phe Ala Gly Gly Tyr Tyr His Gin Val 
245 250 255 



atg ggc aac caa ttt aaa aat eta aat gtt caa cat gta get gaa ctt 
Met Gly Asn Gin Phe Lys Asn Leu Asn Val Gin His Val Ala Glu Leu 
260 265 270 



816 



73 



aat gac gca ccc aaa gtt aca tct gca gta get .aca ctt gac att ggg 
Asn Asp Ala Pro Lys Val Thr Ser Ala Val Ala Thr Leu Asp lie Gly 
275 ■ 280 285 

tat ttt ggt ggt gaa att gga gca agg ctt ata ttt taa 
Tyr Phe Gly Gly Glu He Gly Ala Arg ,Leu lie Phe 
290 295 300 



<210> 50 

<211> 300 
<212> PRT 
<213> OMP-IZ 

<400> 50 

Met Lys Lys Lys Asn Gin Phe lie Thr He Ser Thr He Leu Val Cys 
1 5 ilO 15 

Leu Leu Ser Leu Ser Asn Ala Ser Leu Ser Asn Thr Thr Asn Ser Ser 
'20 -25 30 

Thr Lys Lys Gin Phe Gly Leu Tyr Val Ser Gly Gin Tyr Lys Pro Ser 
35 40 45 

Val Ser He Phe Ser Asn Phe Ser Val Lys Glu Thr Asn Phe Pro Thr 
50 ■ 55 60 

Lys Tyr Leu'Ala^Ala' Leu 'Lys' Lys" Asp lie Asn-Ser Val ^Glu-Phe Asp 
65 ." .70 75 80 

Asp Ser Val Thr Ala Gly He Ser Tyr Pro Leu Asn Phe Ser Thr Pro 

. ... . : .85 90 95 

Tyr He Ala Val Phe Gin Asp Asn He Ser Asn Phe Asn Gly Ala He 
100 105 . 110 

Gly Tyr Thr iPhe Val Glu Gly Pro Arg He Glu He Glu Gly Ser Tyr 

•115 ■ . 120 . ■ 125 

Glu Glu Phe Asp Val Lys Asp Leu Glu Asp lie Gin Lys Tyr Lys Met 
130 135 140 

His Thr Val, Asp Phe Ala Leu Ala Arg Asp He Asp Ser He Pro Thr 
145 150 155 160 

Ser Pro Lys Asn Arg Thr Ser His Asp Gly Asn Ser Ser Tyr Lys Val 
165 170 175 



74 



... V. He. 0. .e. Se. Ue X. X.e M« 

. 180 . 

Ph. Ser Ser Asp Asn Leu Ser He Leu Pro 
Gly Cys Tyr Asp Phe Ser Ser 

195 . 

He Glu. Phe Phe' Asp Ala 



Val Asn 



,^■1 tic GIv Val Asn Ala 
Tyr Val. Cys Gly Gly . He Giy 220 

210 

V. ........ 3. .e^^^^v X. .... p.; 

225 

. n val ser Leu Phe Ala Gly Gly Tyr Ty. His Gin Val 
Leu Ser Ser Asn Val ser 250 
245 

. T.eu Asn Val Gin His Val Ala Glu Leu 
Met Gly Asn Gin Phe Lys Asn Leu Asn 
260 

. . . val Thr ser Ala Val Ala Thr Leu Asp He Gly 
Asn Asp Ala Pro Lys Val Thr 285 
'275 

r-, riu lie Gly Ala Arg Leu He Phe 
Tyr Phe Gly Gly Glu lie ^^y 3qq, 

290 



<210> 51 
■<211>-897 
<212> DNA 
<213> OMP-IH 



<22P> 

<221> CDS 

<222> (l).-(89''> 



<400> 51 ^ . ,t ^ea ata ggt aca get ttg ata tec 48 

atg aat cac aaa agt atg etc ttt a^^ 3,. 
Met Asn His Lys Ser Met . 15 

^ ... ttc tea gga ate ata aat aae aat 96 

Leu Leu Ser Leu Pro Asn Val Ser P^^ . 3^ 

20 

. att agt ggg caa tat aaa eee agt gtt 14 4 
get aae aat tta ggt ata tac tt agt ggg - 
Ala Asn Asn Leu Gly He Tyr lie 
35 



75 



tct gtt ttt age aat ttc tea gta aaa gaa act aac ttc act aca caa 192 
sfr Vai Phe Ser A3n Phe Ser Val Lys Glu Thr Asn Phe Thr Thr Gin 
50 55 60 

caq tta gta gca ctt aaa aaa gat att gat tct gtt gac att agt acc 240 
Gin Val Ala Leu Lys Lys Asp He Asp Ser Val Asp He Ser Thr 

65 • ''O , 

aat cct gat age ggt att aat aat eeg'cag aat ttc act ate cet tat 288 
Tsn Ma A^p Ser Gly He Asn Asn Pro Gin Asn Phe Thr He Pro Tyr 
85 

= aac aat get get agt ttt agt gga gca ctt gga 336 

Z Z Z Z Z lu se. ..e Se. Civ -J CI. 
100 

ttc ttc tae get aga ggt tta aga ctt gaa atg gaa ggt tec tat gaa 384 
P^e Z Arg lly Leu Arg Leu Glu Met Glu Gly Ser Tyr Glu 
115 120 . ■ ^25 

■ gaa ttt gat gtt aaa aae eet gga gga tat aca aaa gta aaa gat gca 
Glu Phe Tsp val Lys Asn Pro Gly Gly tyr Thr Lys Val Lys Asp Ala 
130 135. 

tat egt tac ttt gee etg gea egt gag atg caa tct ggt caa act tgc 
Tyr A^g Tyr Phe Ala Leu Ala Arg Glu Met Gin Ser Gly Gin Thr Cys - 
145 150 155 

cet aaa cac aaa gaa aca tea ggt. att. caa cct cac ggt att tat cae 
pro Lys His Lys Glu Thr Ser Gly He Gin Pro His Gly He Tyr Hxs 
165 170 175 



act gtt atg agg aat gat ggg gta tct att tea tct gte ata ate aat 
Thr val Met Arg Asn Asp Gly Val Ser He Ser Ser vax 



180 



185 190 



nnt fat tat aac ttt act tta agt aat eta cca ata tea cct tac atg 
Gly Ss Tyr Z Phe Thr Leu Ser Asn Leu Pro He Ser Pro Tyr Met 



195 200 

tgt gta ggt atg gga ata gat get ata caa ttt ttt gat tea eta cat 

cys fal Gly Met Gly He Asp- Ala He Gin Phe Phe Asp Ser Leu Hxs 

210 215 220 

att aag ttt gca cat caa agt aag tta ggt att act tac cca eta tct 

' HI Lys Phe La His Gin Ser Lys Leu Gly He Thr Tyr Pro Leu er 

225 230 235 



432 



480 



528 



576 



624 



672 



720 



76 



1 



. ... ttt act gat age tat tat cat aaa gta ata ggt 
tea aat gtt cat tta ttt get g y 
Ser Asn Val His Leu Phe Ala Asp Ser Tyr Tyr 



245 ■ 250 



cac att tat gaa tta caa cag 
aat aaa ttt aaa aat eta agg gtt e a eae g^^ 

Asn Lys Phe Lys Asn Leu Arg vai ^ ' 270 • 

260 



.ri- act qtt get aca ctt gat att ggg tat ttt 
gta cet aaa gtt aca tct get gtt g^^ 

Val Pro Lys Val Thr ser 285 



275 280 



ggt ggt gaa gtt gga gta agg ttt ata ctt taa 
Gly Gly Glu val Gly Val Arg Phe He Leu 
290 295 



I 

768 I 



816 



864 



897 



<210> 52 
<211> 298 ' 
. <212> PRT 
<213> OMP-IH 



C400> 52 Qi„ Thr Ala Leu He Ser 

4et Asn His Lys Ser Met Leu Phe Thr lie Gly 

1 ^ 

. .eu pro Asn Val Ser. Phe Ser Gly He He Asn Asn Asn 
Leu Leu Ser Leu Pro Asn va 20 

20 

T riv He Tyr He Ser Gly Gin Tyr Lys Pro Ser Val 
Ala Asn Asn Leu Gly He lyr ^ 

35 ^° 

• ov, ^.r Val Lvs Glu Thr Asn Phe Thr Thr Gin 
ser Val Phe ser. Asn , Phe ser . val Lys ^ 

50 ' " 

Cln Leu val Ala Leu Lys Lys Asp He Asp Ser Val Asp He Ser Thr 

65 ^° . 

Tie Asn Asn Pto Gin Asn Phe Thr He Pro Tyr 
Asn Ala Asp Ser Gly He Asn Asn ^ 95 
85 

P.O ... - no 

lOO 

, n riv Leu Arg Leu Glu Met Glu Gly Ser Tyr Glu 
Phe Phe Tyr Ala Arg Gly Leu Arg u 

115 ^''^ 

77 



135 

130 ^-^^ 



w «i T on Ala Ara Glu Met Gin Ser Gly Gin Thr Cys 
Tyr Arg Tyr Phe Ala Leu Ala Arg i^iu i 

145 . 1" 

. T rin Thr Ser Gly He Gin Pro His Gly He Tyr His 
Pro Lys His Lys Glu Thr Ser i^iy 

165 1 

,v rw Val Ser He Ser Ser Val He He Asn 
Thr Val Met Arg Asn Asp Gly Val Ser ife 

180 

C^s XV. ..n ..e T« .eu S.r «„ P.o X.e Se. .ro ..r «e. 

195 ' 

Tio acit. Ala He Gin Phe Phe Asp Ser Leu His 
Cys Val Gly Met Gly He Asp Ala .lie ^ 

210 

u .1 Gin ser Lys Leu Gly He Thr Tyr Pro Leu Ser 

He Lys Phe Ala His Gin ber uy^ jt 

225 ^"^^ 

S« val Bi. Leu P.e .la «P S.r T.r Tyr Hi. .y. Val llj .ly 



245 "0 



xr^i rin Ht«5 Val Tvr Glu Leu Gin Gin 
Asn Lys Phe Lys Asn Leu Arg Val Gin His Val Ty 
260 265 

val Pro .ys Val Thr =er Ala Val Ma TKr Leu Ue =ly Tyr Phe 

27.5 280 

Gly Gly Glu Val Gly Val Arg Phe He Leu 
290 295 



<210> 53 
<211> 882 
<212> DNA 
<213> p30-6 

<220> ■ 
<221> CDS ■ 
<222> (1)..(882) 

<400> 53 h=,c aaa eta atg aca gca ggt gta 

atg gca aat ttt atg tac aaa aaa tac aaa ct g 
Met Ala Asn Phe Met Tyr Lys Lys Tyr Lys Leu 
• 1 5 

vi-i- nt» cat cat gtt tot ttc gca aaa aat 
gta tta ttt cac atg tta ttt eta cct cat g 

■ 78 



Val Leu Phe His Met Leu Phe Leu Pro His Val Ser Phe Ala Lys Asn 

20 25 . . . 30 



aca aac age aat aaa ctt gga tta tac ate agt gga cag tat aac cct 14 4 
Thr Asn Ser Asn Lys Leu Gly Leu Tyr lie Ser Gly Gin Tyr Asn Pro 
35 ,40 45 

agt gtt tct gtt ttt - age aat ttt tea gca aaa gaa ace aat gtt cat 192 
Ser Val Ser Val Phe Ser Asn Phe Ser Ala Lys Glu Thr Asn Val His 
50 55 ' 60 

aca gta caa etc atg geg ctt aaa aaa gac att gat tct att gaa gtt 240 
Thr Val Gin Leu Met Ala Leu Lys Lys Asp lie Asp Ser lie Glu Val 
65 70 75 80 

gat act gga aat age gca ggt att age aaa cea caa aat ttc aca gtt 288 
Asp Thr Gly Asn Ser Ala Gly lie Ser Lys Pro Gin Asn Phe Thr Val 
85 .90 95 

ctt tat act cea .aaa ttt caa gat aat gtt get ggt ctt age ggt gca 336 
Leu Tyr Thr Pro Lys Phe Gin Asp Asn Val Ala Gly Leu Ser Gly Ala 
100 105 110 

ctt gga ttc ttt tat tct aaa gga tta agg att gaa atg ggg ttt tct 384 
Leu Gly Phe Phe Tyr Ser Lys Gly Leu Arg lie Glu Met Gly Phe Ser 
115 120 125 



tat gaa aaa ttt gat get aaa gac ctt ggt gag tac ace aaa ata aaa 
Tyr Glu Lys. Phe Asp Ala Lys Asp Leu Gly Glu Tyr Thr Lys lie Lys 
130 135 140 



432 



gat get tat aga tat ttt get eta gta egt gaa atg cat gtt agt etc 480 
Asp Ala Tyr Arg Tyr Phe Ala Leu Val Arg Glu Met His Val Ser Leu 
145 • 150 155 ' 160 



att tat cea aaa 
lie Tyr Pro Lys 



aat gat ggt ata 
Asn Asp Gly lie 
180 

tct ttt ttc cag 
Ser Phe Phe Gin 
195 

ata gat get ata 



gat aat aac aca 
Asp Asn Asn Thr 
165 

tct att tct tct 
Ser lie Ser Ser 



ttt ate ttt gtc 
Phe He Phe Val 
200 

gaa -ttt ctt aat 



gga aca cat tat act 
Gly Thr His Tyr Thr 
170 

get aca gta aat ggc 
Ala Thr Val Asn Gly 
185 

ace tat atg tgt ata 
Thr Tyr Met Cys He 
205 

gca tac ata tta agt 



gtt atg aga 528 
Val Met Arg 
175 

tgc tat gat 576 

Cys Tyr Asp 

190 

ggc ate ggt 624 
Gly He Gly 



ttg ctt gee 672 



79 



Tvi Twr- Tip Leu Ser Leu Leu Ala 
lie ASP Ala He Glu Phe Leu Asn Ala Tyr lie Leu 

210 

A act tat tct gta tct ccc aat gtt aat tta 
aag gta gtt aag gtg tta act tat g 

Lys Val Val Lys Val Leu Thr Tyr Ser vai . 
225 230 

• V . tat cat aaa gtg atg ggc, aat aaa ttt aaa aat 

ttt gca gat gga tat tat cat g y ^ ^^^^ 
Phe Ala ASP Gly Tyr Tyr His Lys Val Me 



245 250 



4-'or.-h tt^ aaa qaq tat cca aga gtt aca 

r fi ^t: r; Ta r„ . v. 

Leu Pro Val Gin Tyr vax /^^x ^ 



260 265 



r^^v aat att ggc tac etc ggt ggt gaa att ggc 

z s fe: i:: x.e r.. o.. ,xe 



275 

ata aga ttt ata ttt taa 
. lie Arg Phe He Phe 
290 



720 



768 



816 



864 



882 



<210> 54 . . . 

<211> 293 ' 

<212> PRT 

<213> p30-6 

^^^^"^ 54- . ^ Lvs Tvr Lys Leu Met Thr Ala Gly Val 

Met Ala Asn Phe Met Tyr Lys Lys Tyr Ly^ . 

1 ■ 5 . . 



.al .e. ..e His «et .au Pha Lau P» Hia Val Sa. Pha .la.Ma - 
20 " 

T nv LGu Tvr He Ser Gly Gin Tyr Asn Pro 
Thr Asn Ser Asn Lys Leu Gly Leu Tyr xx 

■ ■ 35 • . 

ser val Ser Val Phe Ser Asn Phe Ser Ala Lys Clu Thr Asn. Val His 

50 " 
Thr val Gin Leu Met Ala Leu Lys tys Asp He Asp Ser He Glu Val, 
65 

, ^1 Tio <;pr Lvs Pro Gin Asn Phe Thr Val 
• ASP Thr Gly Asn Ser Ala Gly He Ser Lys 



85 9° 



80 



Leu Tyr Thr Pro Lys Phe Gin Asp Asn Val Ala Gly Leu Ser Gly Ala 
100 105 ' 110 

Leu Gly Phe Phe Tyr Ser Lys Gly Leu ,Arg lie Glu Met Gly Phe Ser 
115 120 125 

Tyr Glu Lys Phe Asp Ala Lys Asp Leu Gly Glu Tyr Thr Lys lie Lys 

130 * * : 135 " . 140 . . , 

Asp Ala Tyr Arg Tyr Phe Ala Leu Val'Arg Glu Met His Val Ser Leu 
145 _ 150 155 1-60 

lie Tyr Pro Lys Asp Asn Asn Thr Gly Thr His , Tyr Thr Val Met Arg 

165 ■ ■ ' . \ 110 175 

Asn Asp Gly lie Ser lie Ser Ser Ala Thr Val Ash Gly Cys Tyr Asp 

180 ■ * 185 ' 190 

Ser Phe Phe Gin Phe lie Phe Val Thr Tyt Miet Cys lie Gly lie Gly 
195^ 200 : 205 



lie Asp Ala lie Glu Phe Leu Asn Ala 

210 ./ - 215 



lie Leu Ser Leu Leu Ala 
220 



Lys Val Val Lys Val Leu Thr Tyr Ser Val. Ser Pro Asn Val Ash Leu 
225 230- 235 240 



Phe. Ala Asp Gly Tyr Tyr His Lys Val Met Gly Asn Lys Phe Lys Asn 
245 250 255 



^Leu Pro Val Gin Tyr ' Val Ash Thr Leu Glu Glu- Tyr Pro Arg Val Thr 

' ^ 260 " 265 ; 270 

-Ser. ,Ala lie -Ala . Thr. -Leu...Asp.-Ile .Gly^-Tyr Leu- Gly- Gly-Glu -Ile-Gly- 
275 28:0 285 ' 



lie Arg Phe lie Phe 
290 



<210> 55 
<211> 8,91 
<212> DNA 
<213> p30-7 

<220> 

<221> CDS 

<222> (1)..(891) 



81 



TalaWat tct atg aat aat aaa agt caa ttc tta ata aga ttt ata 48 
Tel Z sTr Met Asn Asn Lys Ser Gin Phe Leu He .r, Phe He 



10 



ttt tta aca tgc atg ctg tea tta cct aat ata tct ctt tea aaa gta 
Phe Leu Thx Cys Jt Leu Ser Leu Pro A^n He Ser Leu Ser Lys Val 



20 25 



aat aac gaa aaa cat tct ggt ttg tat att age ggg caa tae aaa ccc 
Tn Asn Z Lys His Ser Gly Leu Tyr He Ser Gly Gin Tyr Lys Pro 



35 40 



4. att ttc agt aat ttt tea gtt aaa' gaa ace aac ttt cat 

sfr fal sfr ill Phe s!r Asn Phe Ser Val Lys Glu Thr Asn Phe His 
50 55 

aca aaa- cat etc ata get ctt aaa eaa gat gtt gat tct gtt gaa att 
?h, Lys His Leu He Ala Leu Lys Gin Asp Val Asp Ser Val Glu lie 



65 70 75 



v: It It z r„ z: t r.: ^ ^ ^ 



85 90 



ate cct tat act gca gaa ttt eaa gae aac eat act aac tgc aat gge 
lie Pro Tyr Thr Ala Glu Phe Gln-Asp Asn His Thr Asn Cys Asn Gly 

... 100 ..... . ., 

tct att aqt tat get ttt get gaa ggt eca aga att gaa ata gaa tta 
ser lie Gfy Tyr 1, Al. Glu Gly Pro Arg He Glu He Glu Leu 



115 



120 



to, t«t aaa-aaa ttt gat gtt aaa aat ccc aca ggg tat. act aca gta 
lyr III Z Phe Asp Val Lys Asn Pro Thr Gly Tyr Thr Thr Val 



130 1^5 



96 



144 



192 



240 



288 



336 



384 



432 



aaa aat act tat aga tae ttt get tta gea cgt gaa ata aat att tct 
Lys Cp Ma Tyr Arg Tyr Phe Ala Leu Ala Arg Glu He Asn He er 
145 150 

eta ttc caa cca aaa caa aaa gaa ggt agt gga att tae cat gtc gta 
Teu Ph^ Gin pro Lys Gin Lys Glu Gly Ser Gly He Tyr His Val Val 
.165 1''0 

^' ««« tta tet ate tta tee aat ata gtt aat att tge 
atg aaa aac gat ggg tta tet ate 

Met Lys Asn Asp Gly Leu Ser iie i^eu 



180 



528 



576 



82 



180 



185 



190 



tac gat ttt tct tta aat aat tta cct ata tea cct tat tta tgc gga 624 
Tyr Asp Phe Ser Leu Asn Asn Leu Pro lie Ser Pro Tyr Leu Cys Gly. 
195 200 205 



gga atg ggt ata aat ^gcc ata gaa ttc ttt gac get tta cat gtg aaa 
Gly Met Gly lie Asn Ala He Glu Phe Phe Asp Ala Leu His Val Lys 
210 215 220 

ttt get tat' caa age aag gca gga att agt tat caa eta tta egt aaa 
Phe Ala Tyr Gin Ser Lys Ala. Gly He Ser Tyr Gin Leu Leu Arg Lys 
225 . 230 235 240 

ate aac tta ttt' att gat gta tat tac tac gaa gta ata agt aat aaa 
He Asn Leu Phe He Asp Val Tyr Tyr Tyr Glu Val He Ser Asn Lys 
245 250 255 

ttt aaa aac ctg aaa gtc caa cat gta cat gaa ctt aaa gat aat cca 
Phe Lys Asn Leu Lys Val Gin His Val His Glu . Leu Lys Asp Asn Pro 
260 265 270 

aaa gtc aca tct gca gtt get aca ctt gat ata gca tat ttt ggt agt 
Lys Val Thr Ser Ala Val Ala Thr Leu Asp He Ala Tyr Phe Gly Ser 
275 280 285 

gaa get ggc ata aga att ata ttt taa 
Glu Ala Gly He Arg He. He Phe . 
290 ■ 295 . . 



672 



720 



768 



816 



864 



891 



<210> 56 
<211> 296 

<212> PRT - • 

<213> p30-7 

<400> 56 

Met Gly Asn Ser Met Asn Asn Lys Ser Gin Phe Leu He Arg Phe He 

1 ■ 5 , ' . 10 15 

Phe Leu Thr Cys Met Leu Ser Leu Pro Asn He Ser Leu Ser Lys Val 
20 . 25 . 30 

Asn Asn Glu Lys His Ser Gly Leu Tyr He Ser Gly Gin Tyr Lys Pro 
35 40 45 

Ser Val Ser Val Phe Ser Asn Phe .Ser Val Lys Glu Thr Asn Phe His 
50 55 . ^° ' . 

83 



Thr Lys His Leu lie Ala Leu Lys Gin Asp Val. Asp Ser Val Glu lie 
65 70 ' 75 80 



Asp Thr Gly Ser Asn Thr Ala Gly lie Ser Asn Pro Ser Asn Phe Thr 
85 ■ 90 95 

lie Pro ^Tyr Thr Ala Glu Phe Gin Asp Asn His Thr Asn Cys Asn Gly 
100 105 110 ' 

Ser lie Gly Tyr Ala Phe Ala Glu Gly Pro Arg lie, Glu lie Glu Leu 
115 120 125 

Ser Tyr Glu Lys Phe Asp Val Lys Asn Pro Thr Gly Tyr Thr Thr Val 
130 135 - 140 

Lys Asp Ala Tyr Arg Tyr Phe Ala Leu Ala Arg Glu lie Asn He Ser 
145 . ■ 150 . ■ 155 160 

. Leu Phe Gin Pro Lys Gin Lys Glu Gly Ser Gly lie Tyr His Val Val 
165 170 17-5 

Met Lys Asn Asp Gly Leu Ser He Leu Ser Asn He Val Asn lie Cys 
180 185 , 190 

Tyr Ajsp Phe Ser Leu Asn Asn Leu Pro He Ser Pro Tyr Leu. Cys Gly 
195 ' 200 205 

„ Gly.Met .Gly He, Asn Ala^ lie Glu. Phe Phe Asp ,Ala .Leu. His Val. Lys. 
' 210 , 215 • 220 

Phe Ala Tyr Gin Ser Lys Ala Gly He Ser Tyr Gin Leu Leu Arg Lys 
2-25 230 .235 ^ 240 



He Asn Leu Phe He Asp Val Tyr Tyr Tyr Glu Val He Ser Asn Lys 
245 250 255 

Phe. Lys Asn Leu Lys Val Gin His Val His Glu Leu Lys Asp Asn Pro 
260 265 270 

Lys Val Thr Ser Ala Val Ala Thr Leu Asp He Ala Tyr Phe Gly Ser 
275 280 285 

Glu Ala Gly He Arg He He Phe 
290 295 



<210> 57 



84 



<211> 846 
<212> DNA 
<2i3> p30-9 



<220> 

<221> CDS 

<222>' (1) . . (846) 

<400> 57 ■ 

atg aat aat aaa aga aat ttt ttt tta ata ggt atg tct eta ttg ata 48 

Met Asn Asn Lys Arg Asn Phe Phe Leu He Gly Met Ser Leu Leu He 
1 . ■ 5 10 .15 

aat eta eta ttg cea att gat gee tct tct atg gaa gta cat aat tat 96 
Asn Leu Leu Leu Pro He Asp Ala Ser Ser Mef Glu Val His Asn Tyr- 
• 20 ■ 25 . 30 

aca' cat ttt aca cct agg ctg tat att agt ggg caa tac agg cca gga 144 
Thr His Phe Thr Pro Arg Leu Tyr He Ser Gly Gin Tyr Arg Pro Gly. 
35 • 40 , .45- 



gtt tec cac ttt age. aaa ttf tea gtc aaa gaa aca cat tgt aat act 
Val Ser His Phe Ser Lys Phe Ser Val Lys Glu Thr His Cys Asn Thr 
50 55 ,60 

gtg caa tta gtt ggg eta aca aaa gat ata aaa gta act aat aac agt 
Val Gin Leu Val Gly Leu Thr Lys Asp He Lys Val Thr Asn Asn Ser 
65 "70 75 . 80 

agt ate aac aca aat aetagt'ttt aac ttt cct tit gtt gca gaa tft- 
Ser He Asn Thr Asn Thr Ser Phe Asn Phe Pro Tyr Val Ala Glu Phe 
85 90 95 

caa gat aab'gca atg age 'ttt agt gga gca ata -gga tgc ttt tat tea 
Gin Asp Asn Ala Met Ser Phe Ser Gly Ala He Gly Cys Phe Tyr Ser 

100 105 , no ■ 

gaa cac tte aga att gaa gta gaa get tct tat gaa gaa ttt gac gtt 
Glu His Phe Arg He Glu Val Glu Ala Ser Tyr Glu Glu Phe Asp Val 
115 120 125 

aaa aat cct gaa gga tct act aca gac tec tat aga tat ttc gcg, tta 
Lys Asn Pro Glu Gly Ser Thr Thr Asp Ser Tyr Arg Tyr Phe Ala Leu 
■ 130 135 140 

■ gca cgt ggc atg gat ggt aat aat att "cct aca agt caa aaa ttt act 
Ala Arg Gly Met Asp Gly Asn Asn He Pro Thr Ser Gin Lys Phe Thr 
145 150 155 160 



192 



240 



■288 



336 



384 



432 



480 



85 



gta atg aga aac gac ggg tta tta ate tea tct gtt atg ata aat ggc .528 

Val. Met Arg Asn Asp Gly Leu Leu lie Ser/Ser Val Met lie Asn Gly 

165 170 ' 175 

tgt tac aat gtc ata eta aat gat ata caa gca gaa cot tac- ata tgt 576 

Cys Tyr Asn Val lie Leu Asn Asp lie Glh Ala Glu Pro Tyr lie- Cys 

180 ^ 185 . \ 190 

gca gga eta gga gga gat ttt ata gaa 'tte tte aat gge ttt cat gtt 624. 

Ala Gly Leu Gly Gly Asp Phe lie Glu Phe Phe Asn Gly Phe His Val 
195 . .200 205 

aag eta get tat caa ggt aaa gta ggc "att agt,tat caa ata ttc cet. - 672. 

Lys Leu Ala Tyr Glh Gly Lys Val Gly lie Ser Tyr Gin lie Phe Pro 
210 ' 215' 220 

gaa gta aga tta ttt att gat gga tac tac cat aaa gta aaa ggc aac 720 

Glu Val Arg Leu Phe lie Asp Gly Tyr Tyr His Lys „ Val Lys Gly Asn 

225 230 ' \ . 235 • 240 

aag ttt aaa aat tta cac gtt caa cat gta ggt gca ctt gca gca etc 768 

Lys Phe Lys Ash' Leu His Val' Glh His Val Giy Ala Leu Ala Ala Leu 

245 • 250 255 

cet aaa gtt aea tct gca gtt gca aca ctt aat att gga -tac ttt ggt 816 

Pro Lys Val Thr Ser Ala Val Ala Thr Leii Ash lie Gly tyr Phe Gly 

260 . 265 270 



tgt gaa get gga gta aga -ttc ata ttt taa 84 6 

Cys Glu Ala Gly" Val Arg' Phe 114 Phe ' * " . - ■ ^ . 

275 280 



<210> 58 
<211> 281 
<212> PRT 
<213> p30-9 



<4 00> 58 
Met Asn Ash Lys 
1 

Asn Leu Leu Leu 
20 

Thr His Phe Thr 
35 



Arg Asn Phe Phe 

5' 

Pro lie Asp Ala 



Pro Arg Leu Tyr 
40 



Leu ile Giy Met 
10 

Ser Ser Met Glu 
25 

lie Ser Gly Glh 



Ser Leu Leu lie 
15 

Val His Ash Tyr 
30 

Tyr Arg Pro Gly 
45 



8 6 



Val Ser His Phe Ser Lys Phe Ser Val Lys Glu Thr His Cys Asn Thr 
50 55 60 

Val Gin Leu Val Gly Leu Thr Lys Asp He Lys Val Thr Asn Asn Ser 
65 >0 . 75 . 80 

Ser lie Asn Thr Asn Thr Ser Phe Asn Phe Pro Tyr Val Ala Glu Phe 



85 



90 



95 



Gin Asp Asn Ala Met Ser Phe Ser Gly Ala He Gly Cys Phe Tyr Ser 
100 105 110 

Glu His Phe Arg He Glu Val Glu Ala Ser Tyr Glu Glu Phe Asp Val 
115 .120 125 

Lys Asn Pro Glu Gly Ser Thr Thr Asp Ser Tyr Arg Tyr Phe Ala Leu 

130 135 ..140. 



Ala Arg Gly Met Asp Gly Asn Asn. lie Pro Thr Ser Gin Lys Phe Thr ' 
145 150 155 160 



Val Met Arg Asn Asp Gly Leu Leu He Ser Ser Val Met He Asn Gly 



165 



170 



175 



Cys Tyr Asn Val He Leu Asn Asp He Gin Ala Glu Pro Tyr He Cys 
180 " 185 190- • 

Ala Gly LeU Gly Gly Asp Phe He Glu Phe Phe Asn Gly Phe His Val 

.... .200- • - — ■ 20.5 



" " 195 

Lys Leu Ala Tyr Gin Gly Lys Val Gly He Ser Tyr Gin He Phe Pro 
. 210 215 220 



Glu Val Arg Leu Phe He Asp Gly' Tyr Tyr His Lys Val Lys Gly Asn 

.225 230 235 . . 240 

Lys Phe Lys Asn Leu His Val Gin His Val Gly Ala Leu Ala Ala Leu 

Jf . 255 



245 



250 



Pro Lys- Val Thr Ser Ala Val Ala Thr Leu Asn He Gly Tyr Phe Gly 
260 265 270 

Cys Glu Ala Gly Val Arg Phe lie Phe 
275 280 



<210> 59 



87 



<211> 840 
<212> DNA 
<213> p30-ll 

<220> , . 

<221> CDS . ' . 

<222> (1) . . (840) 

<400> 59 

atg aac aaa aag aaa att att aca gta .gga aca aca tta get tat tta 48 

Met Asn Lys Lys Lys lie lie Thr Val Gly Thr Thr Leu Ala Tyr Leu 

1 . 5 10 • 15 

tta tta tea cct aac ata tct ttt tea gaa gta ate aac aat gat act 96 
Leu Leu Ser Pro Asn He Ser Phe Ser Glu Val He Asn Asn Asp Thr 
20 25 ' 30 



144 



i . • -. 

gat aaa tat tet aga eta tat ata agt ggt caa tat aaa cea gga ttt 

Asp Lys Tyr Ser Arg Leu Tyr' lie Ser Gly Gin Tyr Lys Pro Gly Phe 

,35 • 40' * 45 

tct tat ttt aat aag ttc tea gtt aga gaa act gat eat tte act aaa 192 
Ser Tyr Phe Asn Lys Phe Ser Val Arg Glu Thr Asp His Phe Thr Lys 
50 55 60 • 

gea tta ata gga tta aga cat gae gea ata tet act aaa aat tta aca 240 
Ala Leu He Gly Leu Arg His Asp Ala He Ser Thr Lys Asn Leu Thr 
65 70 75 80 

■act' 'aat "aca' gar ttc* aat-aet-ctt tat- aaa gta- -aca ttt caa aac - aac - 288- 
Thr Asn Thr Asp Phe Asn Thr Leu Tyr Lys Val Thr Phe Gin Asn Asn ' - 
85 '90 95 

„atc att age ttt *.agc_ ggt get att_ ggt tat tct gat age aca ggt gta 336 
He He Ser Phe Ser Gly Ala lie Gly Tyr Ser Asp Ser Thr Gly Val 
100 105 110 

agg ttt gag eta gaa ggc tct tat gaa gag tte gat gtt aca. gae cct 384 
Arg Phe Glu Leu Glu Gly Ser Tyr Glu Glu Phe Asp Val Thr Asp Pro 
.115 . 120 , _ ' ^, 125 

gga gat tgt ata ata aaa gat act tac agg tac ttt gea tta get aga 432^ 
Gly Asp Cys He He Lys Asp Thr Tyr Arg Tyr Phe Ala Leu Ala Arg 
130 135 ' 140 

aaa aca agt ggt aat cat cec aac gat aat ggg gaa tat act gtc atg 480 
Lys Thr Ser Gly Asn His Pro Asn Asp Asn Gly Glu Tyr Thr Val Met 
145 150 155 160 ■ 



88 



aga aat gat gga gta tec att acc tec gtt ata ttc aat ggt tgt tat 528 
Arg Asn .Asp Gly Val Ser lie Thr Ser Val lie Phe Asn Gly Cys Tyr 
165 170 175 

gat etc tct tta aaa gag eta gaa ata tea cca tat gtt tge att ggt 576 
Asp Leu Ser. Leu Lys Glu Leu Glu lie Ser Pro Tyr Val Cys lie Gly 
180 185, 190 . 

ate gga gga gae ttt ata gaa' ttt ttt. gat get tta 'eae att aaa tta " 624 
lie Gly Gly. Asp Phe lie Glu Phe Phe Asp Ala Leu His lie Lys Leu 
195 200 * ' 205 

gea tat caa ggt aaa eta ggt att age. tat tet ttt tee act aga aca 672 
Ala Tyr Gin Gly Lys Leu Gly lie Ser Tyr Ser Phe Ser Thr Arg Thr 
.. 210 215 220- 

aat tta ttt ate gat tgt tat tap cat aga gtt ata ggt aat caa ttt 720 
Asn Leu Phe lie Asp Cys Tyr Tyr His Arg Val lie Gly Asn Gin Phe 
225 230 . - 235 240 

aat aat tta aat gtt caa cat gta gtt gag ett aca gaa gca cet aaa 768 
Asn Asn Leu Asn Val Gin His Val Val Glu Leu Thr Glu Ala Pro Lys 
245 250 255 

get aca tct gea att get aca ett aat gtt agt tac ttc ggt gga gaa 816 
Ala Thr Ser Ala lie Ala Thr Leu Asn Val Ser Tyr Phe Gly Gly Glu 
260 265 270 

gtt-gga' att" aga- ett*atg ttt taa - . ~ - q^q 

Val -Gly lie Arg Leu Met Phe 

275 280 



<210> 60 
<211> 279 
<212> PRT 
<213> p30-ll 

<400> 60 

Met Asn Lys Lys Lys lie lie Thr Val Gly Thr Thr Leu Ala Tyr Leu 
1 5 . 10 ' 15 

Leu Leu Ser Pro Asn lie Ser Phe Ser Glu Val lie Asn Asn Asp Thr 
20 25 30 

Asp Lys Tyr Ser Arg Leu Tyr lie Ser Gly Gin Tyr Lys Pro Gly Phe 
35 . 40 45 



89 



Ser Tyr Phe Asn Lys Phe S.er Val Arg Glu Thr Asp His Phe Thr Lys 
50 55 . 60 



. Ala Leu lie Gly Leu Arg His Asp Ala lie Ser Thr Lys Asn Leu Thr 
65 70 . 75 80 

Thr Asn Thr Asp Phe Asn Thr Leu Tyr Lys Val Thr Phe 'Gin Asn Asn 
85 "90 * 95 

lie lie Ser Phe Ser Gly Ala lie Gly Tyr Ser Asp Ser Thr Gly Val 
100 105 .110 

Arg Phe Glu Leu Glu Gly Ser Tyr Glu Glu Phe Asp Val Thr Asp Pro 
115 120 125 

Gly Asp Cys lie lie Lys Asp Thr Tyr Arg Tyr Phe Ala Leu Ala Arg 
130 135 140 

i 

Lys Thr Ser. Gly Asn His Pro Asn Asp Asn Gly Glu Tyr Thr Val Met 
145 150 ■ ■ . 155 160 

Arg Asn Asp Gly Val Ser lie Thr Ser Val lie Phe Asn Gly Cys Tyr 
165 170 175 

Asp Leu Ser Leu Lys Glu Leu Glu lie Ser 'Pro Tyr Val Cys lie Gly 
180 .185 190 

lie Gly Gly Asp Phe lie Glu Phe Phe Asp Ala Leu His lie Lys Leu 
' " " " 'r95 - — - - - r200 ' ' " 205 

Ala Tyr Gin Gly Lys Leu Gly lie Ser Tyr .Ser Phe Ser Thr Arg Thr 
210 215 * 220 

Asn Leu Phe lie Asp Cys Tyr Tyr His Arg Val lie Gly Asn Gin Phe 
225 230 235 240 

Asn Asn Leu Asn Val Gin His Val Val Glu Leu Thr Glu Ala Pro Lys 
245 250 255 

Ala Thr Ser Ala lie Ala Thr Leu Asn Val Ser Tyr Phe Gly Gly Glu 
260 265 270 * 

Val Gly He Arg Leu Met Phe 
275 



<210> 61 



90 



m 

<211> 726 
<212> DNA 
<213> p30-'12 



<220> 

<221> CDS 

<222> (1) . . (726) 

<400> 61 

ccc gtc gtt tct cat tac agt gac ttt.tca att aaa gaa act tat act 48 

Pro Val Val Ser His Tyr Ser Asp Phe Ser lie Lys Glu Thr Tyr Thr 
1 . ■ 5 10 15 

aac act gag gca ttg ttt ggg eta aaa caa gat att agt tct att tta 96 

Asn Thr Glu Ala Leu Phe Gly Leu Lys Gin Asp lie Ser Ser lie Leu 
20 .25 .30 

■ cgt aat aaa gag acc aca caa tat aat aac aat ttt aac gtt ccc tat 144 

Arg Asn Lys Glu Thr Thr Gin Tyr Asn Asn Asn Phe Asn Val Pro Tyr 
35 -40 45 

act gca aaa ttt caa gac gac ttt gcg agt ttc age ata get gtt gga 192 

Thr Ala Lys Phe Gin Asp Asp Phe Ala Ser Phe Ser lie Ala Val Gly 

50 , 55 . 60 

tat att get aac aat ggt cca aga att gaa ata gaa gga tct tac gaa 240 

Tyr lie Ala Asn Asn Gly Pro Arg lie Glu lie Glu Gly Ser Tyr Glu 

65 70 ' 75 80 

gaa ttt gat gtt aaa" aac' cca gga aat tat aca aca ata gat get cat - -288 

Glu Phe Asp Val Lys Asn Pro Gly Asn Tyr Thr Thr lie Asp Ala His 
85 90 95 

agg tac att get tta get aga gaa aaa act tct tac tat eta agt tct 336 

Arg Tyr lie. Ala Leu Ala Arg Glu Lys .Thr Ser Tyr Tyr Leu Ser Ser 
100 105 110 

ect aaa gaa" aac aaa tat gta att ata aag aat aac gge ata tct att 384 

Pro Lys Glu Asn Lys Tyr Val lie lie Lys Asn Asn Gly lie Ser lie 
115 120. . , 125- ' 

gta tct att ata att aat ggt tgt tat gat att tct tta aat gat tct 432 

Val Ser lie lie lie Asn Gly Cys Tyr Asp lie Ser Leu Asn Asp Ser 
130 135 140 

aag gtg tea cet tac ata tge aca ggg ttt ggt gga gat ttt ata gag 480 

Lys Val Ser Pro Tyr lie Cys Thr Gly Phe Gly Gly Asp Phe lie Glu 

145 150 155 160 



91 



ttt ttt agt get ata cgt ttt aag ttt get tat eaa ggt aaa ata ggt 528 

Phe Phe Ser Ala lie Arg Phe Lys Phe Ala Tyr Gin Gly Lys lie Gly 
165 . 170 175 • 

ate agt tat tea tta tet tet aac ata- att tta ttt act gat gga tat 576 

lie Ser Tyr Ser Leu Ser Ser Asn lie lie Leu Phe Thr Asp Gly Tyr 

180 185 190 

tac cac aag gta ata aat tec caa ttt aaa aat tta aat gtt gaa cat 624 

Tyr His Lys Val lie Asn Ser Gin Phe Lys Asn Leu Asn Val Glu His 
195 200 205 

gtt gtt aat gag tta act aca gat cct aaa gtg act tet gca aca gea 672 

Val Val Asn Glu Leu Thr Thr Asp Pro Lys Val Thr Ser Ala Thr Ala 
210 215 220. 

ttt ctt aat att gag tat ttt ggt ggt gaa ttt gga tta aaa ttt ata 720 

Phe Leu Asn He Glu Tyr Phe Gly Gly Glu Phe Gly Leu Lys Phe He 
225 . 230 / 235 240 

ttt taa . * 726 

Phe ' • 



<210> 62 

<211> 241 . . ' 

<212> PRT 
<213> p30-12 

V400> 62 ■ - . 

Pro Val Val Ser His Tyr Ser Asp Phe Ser He Lys Glu Thr Tyr Thr 
1 . 5 ■ . 10 15 ■ 

Asn Thr Glu Ala Leu Phe Gly Leu Lys Gin Asp lie Ser Ser He Leu 
20 25 . 30 

Airg.Asn Lys Glu Thr Thr Gin Tyr Asn Asn Asn 'Phe Asn Val Pro Tyr 
35 40 • . 45 

Thr Ala Lys Phe Gin Asp Asp Phe Ala Ser Phe Ser He Ala Val Gly 
50 '55 60 

Tyr He Ala Asn Asn Gly Pro Arg He Glu He Glu Gly Ser Tyr Glu 
65 .70 75 80 

Glu Phe Asp Val Lys Asn Pro Gly Asn Tyr Thr Thr He Asp Ala His 
85 90 95 . 



92 



Arg Tyr lie Ala Leu Ala Arg Glu Lys Thr Ser Tyr Tyr Leu Ser Ser 
100 " 105 110 

Pro Lys. Glu Asri Lys Tyr Val lie lie Lys Asn Asn Gly lie Ser lie 
115 120 ' 125 . 

Val Ser lie lie lie 'Asn Gly Cys Tyr: Asp lie Ser Leu Asn Asp Ser 
130 ' 135 140 

Lys Val Ser Pro Tyr lie Cys Thr Gly Phe Gly Gly Asp Phe lie Glu 
145 . 150 - 155 . - ' 160 

Phe Phe Ser Ala Ile.Arg Phe Lys Phe Ala Tyr Gin Gly Lys lie Gly 

• . 165 V .170 175 . . 

lie Ser Tyr Ser Leu Ser Ser Asn lie lie Levi* Phe Thr Asp Gly Tyr 
■ ■ ' 180 185 . • ' 190 ' 

Tyr His Lys Val lie Asn Ser Gin Phe Lys Asn Leu Asn Val Glu His . 

195 ' ' ' 200 \' 205 . 

Val Val Asn Glu Leii Thr Thr Asp Pro Lys Val Thr Ser Ala Thr Ala 
210 215 . 220 . 

Phe Leu A_sn lie Glu Tyr Phe Gly Gly Glu Phe Gly Leu Lys Phe lie 
225 230 ^ 235 240 

:Phe , ' 



<210> 63 

<211> 19 — - ^ " / 

;<2i2,>^ PRT. : . ... ,„ ^„ ... , ... „ \ : „ 

<213> N-terminal of OMP-1 protein ' - 

<400> 63 . 

Asp Pro Ala Gly S^r Gly lie Asn Gly Asn Phe Tyr lie Ser Gly Lys 

. 1 -5 • ' 1 0 , 15 

Tyr Met Pro 



<210> 64 
<211> 45 
<212> DNA 
<213.> FECHl 



93 



<400> 64 

cgggatccga attcggatgc atatcaatcg gatgcaatct ttcta 



<210> 65 
<211> 36 

.<212> DNA • v 
<213> RECH2. 

<4'00> 65 ■ 

agcggccgct taagaatcac gagaactctt , cgctcc 

<210> 66 
<211> 20 
<212> DNA 
<213> RECl 

<400> 66 

acctaacttt ccttggtaag 



94 



